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1. In t roduct ion  

T h e  Fern  Univers i tat  Hagen i s  t h e  o n l y  u n i v e r s i t y  fo r  distance studies 
(correspondence studies, extra-mural  studies) a t  t h e  u n i v e r s i t y  level in 
t h e  Federal Republic o f  Germany (FRG). l t ' i s  a un ive rs i t y  o f  t h e  State o f  
North-Rhine-Westfalia (NRW) and began i t s  operat ion in t h e  fa l l  o f  1975. 
A t  t h e  beginning o f  t h e  academic yea r  1986/87, more than  30000 students 
f rom al l  ove r  West-Germany and o ther  German speaking regions a re  e n -  
rol led. About  2000 students take i n t r o d u c t o r y  and intermediate courses in 
stat is t ics and econometrics. 

T h e  Fern  Univers i tat  is located a t  Hagen, a city o f  208000 inhabi tants 
(less than  100 km northeast o f  Bonn/Cologne and some 50 km east o f  
Di isseldorf)  on t h e  nor thern  bo rde r  o f  t h e  "Sauerland" (a mountainous 
area u p  t o  800 m above sea level) and a t  t h e  southern bo rde r  o f  t h e  
"Ruhrgebiet"  (a heavi ly industr ia l ized and v e r y  densely populated area). 
47 s t u d y  centers are ra the r  unevenly d i s t r i bu ted  ove r  t h e  var ious regions 
o f  West Germany and Aust r ia  (see table 1, p a r t  A, where a d o t  denotes a 
s t u d y  center) .  

T o  fac i l i ta te t h e  understanding o f  some problems in distance teaching o f  
statistics, a t  f i r s t  a b r i e f  s u r v e y  ove r  t h e  Fern  Univers i tat  as a whole i s  
g i ven  (Section 2). Then t h e  courses and seminars i n  stat ist ics and econo- 
metr ics f o r  which I am responsible are descr ibed (Section 3).  Especially 
here, some achievements d u r i n g  t h e  last  10 years are reported, several 
unsolved problems are mentioned and possible solutions t o  some o f  these 
problems are indicated. I n  t h e  last  section, a few major possible l ines o f  
development o f  distance studies in stat is t ics and econometrics a t  t h e  U n i -  
v e r s i t y  o f  Hagen are b r i e f l y  discussed. For  lack o f  space, t h i s  r e p o r t  can 
o n l y  be  v e r y  incomplete. 

I bel ieve t h a t  t h e  great  role f o r  improved decision making which distance 
teaching o f  stat ist ics can play, especially in less -developed countries, has 
no t  y e t  been suf f ic ient ly  recognized. 

2. A brief survey over the University of Hagen as a whole 

T h e  u n i v e r s i t y  o f  Hagen is  similar t o  o ther  classical and new un ivers i t ies  
i n  t h e  FRG i n  t h e  fol lowing respects: 

a) It of fe rs  t h e  same academic degrees as o ther  univers i t ies i n  w e s t - ~ e r m a n ~  
( inc lud ing t h e  doctor's degree and t h e  habi l i tat ion).  
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PART 8: INTRODUCTORY COURSES 

COURSE SH* 

1 . 1 NTROWCT l ON TO STAT I ST 1 CS 9 

( SCHWARZE, UNIVERSITY OF BRAUNSCHWEIG/ 
GRUBER. UNIVERSITY OF HAGEN 1 

3. I NTRODUCT 1 ON TO DATA PROCESS I NG 

( HANSEN, ECONOMICS UNIVERSITY OF VIENNA) 

4. COBOL-PROGRAMMI NG 

(MITTAG, UNIVERSITY OF HAGEN) 

* SEMESTER HOURS 
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PART C: ADVANCED COURSES I N  STAT I ST l CS PART D: ADVANCED COURSES I N  ECONOEIETRICS (EM 1 

COURSE 
- - 

1. REGRESSION AND VARIANCE ANALYSl S 4 ( 6 )  

2. STAT l ST l CAL OUAL I TY CONTROL 

(RINNE. UNIVERSITY OF GI E ~ E N /  

MITTAG, UNIVERSITY Of HAGEN) 

(GRUBER, UNIVERSITY OF HAGEN/ SCHACH. 
UNIVERSITY OF DORTMUND (STATISTICS DEPT. ) 

4. WLTIVARIATE ANALYSIS (INCLUDING LOGIT. 
PR081T) 

5. LINEAR MODELS WITH ERRORS I N  VARIABLES 

6. EMPIRICAL STAT l ST1 CS AND ECONOMETRICS 
WITH THE IAS-SYSTEM 3 

( %NNBERGER. ~ N S T I T U T E  Of ADVANCED STUD1 ES. 

VI ENNA/GRUBER AND STERNBERGER, UNI VERS I TY 

OF HAGEN) 

COURSE SH 

EM 1 : l NTRODUCT ION TO E C W E T R I C S  3 

(GRUBER, UNIVERSITY OF HAGEN 

EN 2: FORMS AND TYPES Of ISODELS. SPECIFICATION 

( GRUBER, UNIVERSITY OF HAGEN 

EM 3: PARAMETER EST IMATlON AND TESTS 

( GRUBER. UNIVERSITY OF HAGEN 

EM 4: ECONOMETRIC DECISION laDOMLS 
( GRUBER, UNIVERSITY OF HAGEN/LESERER. 
UNI VERS 1 TY OF MTT 1 NGEN ) 

EM 5: PRODUCTION MODELS 

EM 6: DISTRIBUTED LAG MODELS 

EM 7: EMPIRICAL WORK WlTH IAS 

EM 8: l NTROWCTI ON TO MEBA (METHODS BANK) 1 

(RUDOLF. ECONOMICS MINISTRY IN BONN/ \ 
MITTAG. UNIVERSITY OF HAGEN) 

EM 9: DESCRl PT IVE REGRESSION 

(MI TTAG. UNIVERS~TY OF HAGEN) 

EM 10: MATHEMAT I CAL/STAT I ST I CAL APPENDICES 

EM 1 1 : SUPPLEMENTARY READ1 NG MATERIAL 1 
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b)S tuden ts  work ing  towards academic degrees have t o  f u l f i l  t h e  same re- 
quirements f o r  admission and have t o  pass comparable f i na l  examina- 
t ions. 

c) Professors and o ther  academic s ta f f  members are  appointed according t o  
t h e  same standards and ru les.  

d) Teaching and research are  combined. 

e) T h e  Un ive rs i t y  o f  Hagen i s  work ing  i n  t h e  same legal and ins t i tu t iona l  
framework as o ther  State Universi t ies. 

B u t  t h e  Un ive rs i t y  o f  Hagen d i f f e rs  f rom other  classical and new u n i v e r -  
si t ies i n  t h e  FRG especially in t h e  fol lowing respects: 

a) Courses consist mainly o f  p r i n t e d  materials; t h e y  are  sent t o  t h e  s t u -  
dents by mail ( instead o f  teaching i n  class). 

b) Par t  t ime studies (mainly besides professional ac t iv i ty )  towards degrees 
and i n  cont inuing education p lay  t h e  major role. 

c) T h e  p l u r a l i t y  o f  sc ient i f ic  posit ions and views expressed i n  t h e  courses 
o f fe red a t  t h e  Un ive rs i t y  of Hagen can be  la rger  than  a t  t rad i t iona l  u n i -  
vers i t ies because o f  a la rge number o f  ex terna l  authors, main ly  p ro fes -  
sors f rom other  univers i t ies.  

T h e  Un ive rs i t y  o f  Hagen d i f fe rs  also from most univers i t ies f o r  distance 
studies i n  o ther  countr ies:  There  are no students on campus (except f o r  
seminars, computer programming workshops etc. and f o r  t h e  f i na l  exami na- 
t ions).  Therefore, t h e  goal conf l i c t  between teaching i n  class and teaching 
a t  distance does no t  plague s ta f f  members of t h e  Fern  Univers i tat .  

T h e  Un ive rs i t y  o f  Hagen o f fe rs  programs of distance studies leading t o -  
wards academic degrees i n  , economics (henceforth meant t o  inc lude also 
business administration/management science), mathematics, computer sc i -  
ence, electr ical  engineer ing as well as i n  education, social sciences and 
l ibera l  a r t s  (major f ie lds) .  

Distance s t u d y  courses f rom these f ie lds may also be taken ind i v idua l l y  
and as minors. T h e  same holds t r u e  o f  courses f rom other  f ields, e.g.  s ta-  
t is t ics,  law, psychology, pol i t ical  science, sociology, h is tory,  studies in 
German l i terature,  phi losophy and music. 

T h e  Un ive rs i t y  o f  Hagen now has 700 staff members, some 70 o f  which are  
professors a t  t h e  r a n k  o f  f u l l  professor and associate professor.  Some ad-  
di t ional 200 employees also have academic degrees . 
T h e  students enrol led i n  1985/86 a t  t h e  Un ive rs i t y  of Hagen as a whole can 
be  character ized as follows: 
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11.5% are s tudy ing ful l t ime (working towards an academic degree). 

48.5% are partt ime students (also work ing towards an academic degree 
o r  s tudy ing i n  another formal program of  study).  

29.8% are guest students ("Gasth'dwrer", tak ing only one o r  a few 
courses) . 
10.1% are second-enrollment students ("Zweithorer", i.e. students en-  
ro l led a t  other universit ies i n  a formal program of s tudy) .  

Furthermore, 80.6% of  the students are males. About two-th i rds o f  the  s tu -  
dents are o f  age 25 t o  38, on ly  some 17% are younger than 25. About 75% o f  
al l  students have already completed some form of vocational t ra in ing  p r i o r  
t o  t he i r  studies a t  the Fern Universitat Hagen. A remarkable proport ion 
o f  the  students specializing i n  quanti tat ive fields l ike statistics, econo- 
metrics and operations research (OR) has already an academic degree i n  
mathematics o r  i n  engineering f rom other universities. 

I n  1985/86 11976 o r  44.8% o f  al l  students of  the Univers i ty  o f  Hagen were 
enrol led i n  the  department of  economics: 

1469 ful l t ime students 
6540 partt ime students 
2853 guest students 
11 14 second-enrollment students 

I n  recent years, 2500 t o  3000 new ful l t ime and partt ime students began 
t he i r  studies as majors i n  economics every  year. With th is  input, the  fo l -  
lowing annual output  resulted: 

Some 200 "Vordiplome" (i.e. compulsory examinations t o  be completed, 
some 100 "Diplom-Okonomen" (B. S./M.S. equivalent). I n  addition, some 5 
t o  10 doctor's degrees were awarded every  year (mainly t o  assistants o f  
the  Univers i ty  of  Hagen). A l l  wr i t ten examinations take place under the 
supervision o f  staff members of  the Univers i ty of  Hagen. There are ra ther  
s t i f f  requirements. They  lead not  only t o  a ve ry  high dropout rate, b u t  
also t o  the recognition of  ou r  degrees i n  the labor market. 

Most o f  the 2000 students enrolled i n  one or  more statistics and econo- 
metrics courses and seminars are tak ing a major o r  a minor i n  economics. 

3. Courses and seminars in stat ist ics and econometrics of fered by t he  
"Lehrgebiet Stat is t ik  und Okonometrie" 

3.1 General remarks 

The courses of fered by my "chair" f o r  statistics and econometrics and 
the i r  authors are l isted i n  table 1, par ts  B, C and D. The courses and 
seminars of fered every  year amount t o  about 70 semesterhours (SH). Th is  
is a t  least three times the regular  volume o f  teaching of  a "chair" a t  a t r a -  
dit ional un ivers i ty .  Th is  large volume is possible because 16 external 
(Co-)authors, mainly f rom other universities, have cooperated wi th  my 
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assistants and myself i n  p roduc ing  t h e  w r i t t e n  material (and also a few 
video-cassettes). T h e  best  qua l i t y  o f  t h e  w r i t t e n  material f o r  distance 
s t u d y  i n  s tat is t ics and econometrics can, as a rule, be achieved most 
easily, if an ex terna l  colleague and a staff  member o f  m y  "chair" a t  Hagen 
cooperate as coauthors and  if bo th  coauthors have experience i n  develop- 
i n g  material f o r  distance s tudy .  If an ex terna l  colleague alone is  t h e  
author, he needs fa r - reach ing suppor t  f rom a t  least one o f  m y  assistants 
o r  associates. (Without t h i s  support,  t h e  most l i ke l y  resu l t  would be  a 
textbook; b u t  even if an excel lent  textbook were t h e  outcome, it would n o t  
y e t  be  t h e  material requ i red  f o r  distance study.)  Since I have acquired 
research funds  (e. g . f rom t h e  Deutsche Forschungsgemeinschaft, DFG) 
f o r  f inancing assistants and associates, an increased number o f  s ta f f  mem- 
b e r s  o f  m y  "chair" can share t h e  bu rden  o f  p roduc ing  and maintaining so 
many courses and o f  counsel ing a v e r y  large number o f  students. Video- 
cassettes p lay  u n t i l  now o n l y  a minor, supplementary role. (Those avai l -  
able are mainly on stat ist ical  qua l i t y  contro l . )  Broadcast ing them on TV 
may, however, be v e r y  usefu l  pub l i c  relat ions work .  Block seminars i n  
Hagen (3 t o  4 days) are  t h e  o n l y  face-to-face teaching o f  stat ist ics done 
by m y  assistants and myself. Mentors in regional s t u d y  centers are  no t  
available i n  al l  regions. Even where mentors are  available, t h e  demand 
f rom o u r  s tudents is  by and large unsat isfactory. Thus, I see a severe 
lack of face-to-face teaching. I s t r i v e  for  counterbalancing t h i s  def ic iency 
by increased use o f  modern (computer-based) technology. 

3.2 In t roduc to ry  courses i n  statistics, econometrics and data processinq 

Par t  B o f  table 1 gives some information about t h e  i n t roduc to ry  courses i n  
statistics, econometrics and data processing offered by my "chair".  De- 
ta i led information on al l  courses and seminars offered, on recommendations 
t o  students etc. is  contained in Gruber  (1986a). Since most o f  t h e  students 
o f  stat ist ics courses are  t a k i n g  a major o r  a minor i n  economics, I'm con- 
v inced t h a t  it is  essential t o  p u t  emphasis on regression analysis and t o  
demonstrate i t s  relevance f o r  appl ied economic research. I n  t h e  fu ture ,  
more students should par t ic ipa te  i n  t h e  COBOL programming so t h a t  t h e y  
g e t  acquainted ra the r  ea r l y  w i t h  w o r k  on t h e  computer. 

3.3 Advanced courses i n  s tat is t ics 

See p a r t  C o f  table 1 .  Some o f  these courses requ i re  t h e  maximum o f  mathe- 
matical knowledge which can reasonably be  expected f rom students o f  eco- 
nomics. Students usua l ly  have some choice (see section 3.7). Th ree  o f  t h e  
(co-)authors are w i t h  t h e  stat ist ics departments a t  Dortmund and Munich. 
One coauthor o f  t h e  course on stat ist ical  qua l i t y  contro l  (H. Rinne) was 
depu ty  d i rec tor  o f  t h e  operat ions research department o f  t h e  Volkswagen 
Corporat ion before he became a professor o f  stat ist ics and econometrics a t  
t h e  Un ive rs i t y  o f  Giel3en. Other  ex terna l  authors, too, were selected so 
t h a t  aspects o f  applications a re  su f f i c ien t ly  emphasized i n  t h e  courses. T h e  
course on l inear models w i t h  e r r o r s  i n  t h e  variables was developed f u r t h e r  
i n to  a monography which recent ly  was publ ished by Physica i n  Heidelberg 
and Vienna. It also led t o  a research pro jec t  supported by t h e  Deutsche 
Forschungsgemeinschaft (DFG; see Gruber, 1986b). 
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Course no. 6 is the most recent addition. I t s  major aim is t o  help ou r  d is -  
tance students of  statistics and econometrics t o  work  w i th  IAS (the in te r -  
active simulation system) f rom the i r  home o r  f rom a regional s tudy  center 
(af ter  a two-days' introduction i n  Hagen du r i ng  which emphasis is  g iven 
a l t o  regression analysis and related estimation methods and tests and b) t o  
forming and solving systems of  l inear equations. Some students need t o  be 
given temporarily the  required hardware (e.9. a personal computer (PC) 
o r  a minicomputer and an acoustic coupler). There are st i l l  severe p rob-  
lems, even if a student has a PC. For example, how t o  provide counseling 
t o  distance s tudy students if there is too much heterogeneity o f  hardware 
and software? Who pays f o r  the data transmission and f o r  the software li- 
cence fees? These and other problems have t o  be solved i n  order  t o  
strengthen the  application-oriented aspects of  stat ist ics and econometrics 
i n  a suff icient number of  ou r  courses and t o  counteract the  disadvantages 
of  the shortage of  face-to-face teaching. 

3.4 Advanced courses in  econometrics 

See pa r t  D o f  table 1. The emphasis on using econometric models as a p a r t  
of  decision models (optimization models w i th  a scalar-valued objective func-  
t ion o r  w i th  a vector-valued objective function/multiple cr i ter ia decision 
making) is here probably dist inct ive. The courses EM 1 t o  EM 3 and a p a r t  
o f  EM 4 are obl igatory i n  any case. The  res t  of EM 4, EM 5 and EM 6 as 
well as EM 7 provide three alternatives of  choice i n  the 12 SH block (see 
section 3.7) . 
3.5 Seminars i n  Haqen and work on the computer 

The number of  obl igatory seminars and/or the extent  of  mentorial counsel- 
i ng  would have t o  be increased drastical ly i n  order  t o  come close t o  the 
plan developed before the Univers i ty  o f  Hagen began i ts  operation. Ac-  
cording t o  it, students should spend 20 t o  25% o f  the i r  total s tudy  time i n  
class, either i n  Hagen o r  in  regional s tudy  centers. 

Work of  ou r  (advanced) students on the computer i n  Hagen du r i ng  a two- 
days' meeting began two years ago. Students are encouraged t o  continue 
th is  work a t  Hagen from the i r  homes o r  f rom s tudy  centers. Much remains 
t o  be done i n  th is  direct ion. Twice a year there is a statistics/econometrics 
seminar i n  Hagen. Each seminar lasts 3 o r  4 fu l l  days, inc luding preferably 
weekends and holidays. Students part ic ipat ing i n  a seminar fo r  c red i t  have 
t o  prepare and t o  present a paper. A l i s t  of  topics is published 4 t o  5 
months in  advance. The outl ine o f  the paper and a prel iminary d r a f t  have 
t o  be sent i n  f o r  correction by my assistants. Some authors o f  courses 
usual ly also part icipate in  the seminar and g ive a lecture. Dur ing  the  
seminar, students can also meet some mentors. I s t rong ly  recommend t o  the 
students t o  part icipate " inoff icial ly" i n  a seminar (Proseminar) before they 
take a seminar f o r  credi t .  Bu t  on ly  few students follow th is recommenda- 
t ion. Two seminars obl igatory f o r  B. S. students and 3 seminars obl igatory 
f o r  M.S. students are not enough i n  view of  the low demand f o r  and/or the 
insuf f ic ient  supply of  mentorial counseling. 
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3.6 Mentors i n  stat ist ics and econometrics 

Mentorial  counseling serves several important  objectives: It may improve 
t h e  qua l i t y  and t h e  q u a n t i t y  o f  output ;  it increases t h e  capacity o f  t h e  
Un ive rs i t y  o f  Hagen t o  teach students and helps t o  keep t rave l  costs o f  
o u r  s tudents low. T h e  dens i ty  o f  mentorial  counsel ing in stat ist ics etc.  i s  
as follows: 

a) f o r  t h e  int roduct ion t o  stat ist ics: 14 mentors i n  NorthRhine-Westfalia 
(NRW) and 7 mentors outs ide NRW. 

b) f o r  advanced stat ist ics: 3 mentors i n  NRW and 4 mentors outside NRW. 

c) f o r  econometrics: 2 mentors in NRW and 1 mentor outs ide NRW. 

T h e r e  are (at  least) t w o  forms o f  mentorial  counselinq: 

a) Reqular meeting: 

E v e r y  week o r  e v e r y  fo r tn igh t ,  t h e  mentor is  available in t h e  s t u d y  center  
some 2 hours f o r  answer ing questions o f  and f o r  discussions w i t h  s t u -  
dents.  There  is h a r d l y  any  systematic ins t ruc t ion  d u r i n g  such meetings. 
T h e y  take place in many s t u d y  centers (e.g. 14 i n  NRW f o r  t h e  i n t roduc -  
t o r y  stat ist ics course). As a rule, o n l y  few students participate, and  t h i s  
easi ly causes f rus t ra t i ons  o f  t h e  mentors. T h e  demand f o r  t h i s  fo rm o f  
mentorial counseling usua l ly  increases marked ly  a few weeks before  t h e  
f i na l  examination. It also increases if students have problems w i t h  com- 
p le t i ng  the i r  assignments. (In t h e  in t roduc to ry  stat ist ics course, f o r  
example, students have t o  send t o  Hagen 4 assignments, each consist ing of 
a set o f  problems; a t  least 2 o f  these assignments must  receive t h e  grade 
"passed" i n  order  f o r  t h e  s tudent  t o  be  admitted t o  t h e  f i na l  examination.) 
B y  and large, t h i s  fo rm o f  mentorial  counsel ing i s  ra the r  ineffect ive. 

b) l r r e q u l a r  rneet inqdstudy days: 

A s t u d y  day ("Studientag") takes place i r regu lar ly ;  t h e  organizers always 
p a y  attent ion t o  t h e  demand by o u r  s tudents.  A s t u d y  day comprises a t  
least some 4 hours o f  systematic work  o f  t h e  mentor w i t h  h is  s tudents.  It 
usual ly  takes place on Saturdays and hol idays. It may even last  t w o  o r  
more days. I n  such meetings thorough w o r k  in small g roups may be done. 
It pays f o r  t h e  s tudent  t o  t r a v e l  a la rger  distance. Therefore, these ir- 
regu lar  meetings may take place a t  a smaller number o f  s t u d y  centers. 
They  p u t  a ra ther  h igh  demand on the  engagement o f  t h e  mentor. 1 bel ieve 
t h a t  t h i s  fo rm o f  mentorial counsel ing should be  g iven more weight  i n  t h e  
fu tu re .  

T h e  mentors doing counsel ing as descr ibed under  a) and b) are, as a ru le,  
work ing  partt ime f o r  o u r  s tudents (2 t o  6 hours  p e r  week, u p  t o  38 weeks 
a year) .  

T h e  qual i f icat ion o f  t h e  mentors is  o f  g rea t  importance. Being able t o  com- 
municate well w i th  and t o  encourage adul ts  who are distance students is a t  
least as important as t h e  qual i f icat ion i n  s tat is t ics etc. Mentors should i n  
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t h e i r  da i l y  work  be as close as possible to t h e  courses t o  be dealt  w i t h  i n  
counseling. Therefore, mentors i n  stat ist ics and econometrics are usua l ly  
s ta f f  members o f  stat ist ics/ econometrics divisions o f  s tat is t ica l  agencies, 
of economic research inst i tutes, of government agencies, o f  p r i v a t e  f i rms  
(e. g. of qua l i t y  contro l  departments) and assistants o f  o ther  univers i t ies.  
Mentors who can do t h e  counseling a t  least several years  are  t o  be  p r e -  
fe r red .  

Students o f  each course can reach an assistant a t  Hagen d u r i n g  a few 
hours  e v e r y  week f o r  sure  by telephone. The  demand f o r  t h i s  counsel ing 
serv ice i s  usual ly  small. Tha t  t h i s  small demand is n o t  mainly due t o  h i g h  
telephone costs d u r i n g  the  regu lar  off ice hours  can be  i n f e r r e d  f rom a 
s imi lar ly  low demand d u r i n g  evening hours  (when telephone calls are 
cheaper i n  Germany) d u r i n g  which counseling was o f fe red on an exper i -  
mental basis. 

Embeddinq o f  stat ist ics and econometrics i n  var ious programs o f  s t u d y  

Students work ing  towards academic degrees may select a 12 and/or a 20 SH 
block o f  courses. 

a) 12 SH block i n  stat ist ics: 

T h e  students select fo r  c red i t  3 o u t  o f  6 courses o f fe red (see table 1, p a r t  
C), especially f o r  t h e  B.S. and t h e  M.S. degree program i n  economics, i n  
computer science and mathematics (as a p a r t  o f  a minor i n  economics), in 
social and educational sciences (as a p a r t  o f  a minor i n  economics), and f o r  
t h e  planned postgraduate program i n  statistics, operat ions research and 
econometrics (see section 4). 

b) 20 SH block i n  stat ist ics: 

T h e  students select f o r  c red i t  5 o u t  o f  6 courses offered. 

c) 12 SH and 20 SH blocks i n  econometrics are embedded i n  a similar way 
(w i th  less choice f o r  t he  student) .  

I n  operations research (OR), there  is  an o f fe r i ng  o f  courses and seminars 
similar t o  t h e  one i n  stat ist ics o r  econometrics (EM). T h e  students can 
specialize in quant i ta t ive methods: 

a) B .  S. -program i n  economics: 

12 SH major i n  statistics, EM o r  OR; 
12 SH minor i n  statistics, EM o r  OR; 
2 seminars i n  statistics, EM and/or OR; 
1 B.S. thesis i n  one of these th ree areas (12 weeks f o r  fu l l t ime students, 
17 weeks f o r  par t t ime students).  

b) M.S. proqram i n  economics: 

20 SH major i n  statistics, EM o r  OR; 
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12 SH f i r s t  minor in statistics, EM o r  OR; 
12 SH second minor in statistics, EM o r  OR; 
3 seminars i n  statistics, EM and OR ; 
1 M.S. thesis. Thus, t h e  s tudent  can spend u p  t o  some 75% o f  h is  t ime 
d u r i n g  t h e  last  two  years o f  h is  fu l l t ime distance studies i n  quant i ta t ive  
f ie lds.  I t h i n k  it i s  desirable also t o  include some addit ional courses in date 
processing ( instead o f  some other  courses f rom quant i ta t ive f ie lds) .  

3.8 I n p u t  end  o u t p u t  i n  stat ist ics and econometrics 

T h e  fo l lowing v e r y  rough  f i gu res  in table 2 g i ve  some information on 
annual ou tpu t - i npu t  relat ions i n  stat ist ics and econometrics d u r i n g  t h e  last  
3 o r  4 years.  

Tab le  2: V e r y  r o u g h  ou tpu t - i npu t  relat ions in stat ist ics and  econometrics 

l nt roduct ion  Economics Advanced 
t o  stat ist ics and social stat ist ics 
(9 SH, stat ist ics (12 o r  20 
4 HRS*) (3 SH, SH block, 

2 HRS) 4 HRS) 

Econo- 
metr ics 
(12 o r  20 
SH block, 
4 HRS) 

a) Enrolment 

b) Final examinations 
taken 

d) Final examinations 
passed 

*Durat ion o f  t h e  f i na l  examination. 

*All percentage f i gu res  have t o  b e  in terpre ted w i t h  great  caution because 
no t  a l l  s tudents enrol led i n  a course par t ic ipate d u r i n g  t h e  same year i n  
t h e  f i na l  examination. 

Advanced stat ist ics has been o f fe red f o r  t h e  f i r s t  time i n  1982/83. Since 
then, t h e  number o f  f i na l  examinations taken has steadi ly increased, 
r o u g h l y  by t h e  sane amount as t h e  number o f  f ina l  examinations i n  
econometrics has decreased. 

The  f i na l  examinations are  always supervised by staff members o f  t h e  
Un ive rs i t y  o f  Hagen. T h e y  are o f fe red twice a year .  For courses w i t h  a 
large enrol lment (i.e. f o r  i n t roduc to ry  courses), t h e  f ina l  examinations 
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t ake  place i n  Hagen and i n  t h e  univers i t ies o f  several o ther  ci t ies of t h e  
FRG. Some o f  t h e  questions t o  b e  answered by t h e  students are  o f  t h e  
multiple-choice-type. The  solutions t o  numerial  problems, too, have t o  be  
t r a n s f e r r e d  by t h e  students t o  a sheet suitable f o r  automatic read ing and 
g rad ing .  

For  courses w i t h  a small enrol lment (i.e. f o r  advanced courses i n  s tat is t ics 
and econometrics), t h e  f ina l  examinations a re  offered o n l y  in Hagen. T h e  
resu l ts  a re  graded "by hand". 

Ora l  examinations may be taken by those students o f  t h e  i n t roduc to ry  s ta -  
t i s t i cs  course who have fai led twice i n  t h e  (wr i t ten)  f ina l  examination. A n  
ora l  examination (of some 30 minutes) is  an ob l iga tory  addit ion t o  t h e  f i na l  
examination (4 hours)  f o r  s tudents who have selected a 20 SH block o f  ad-  
vanced courses i n  stat ist ics and econometrics. 

I n  a l l  s tat is t ics and econometrics courses, s tudents are admitted t o  t h e  
f i na l  examination o n l y  if t h e y  have successful ly completed a t  least 50% o f  
t h e  assignments. (For most courses, t h e  to ta l  number o f  assignments i s  
f o u r .  Each assignment consists o f  a set o f  problems and questions.) 

T h e  number o f  successful par t ic ipants i n  t h e  seminar is  about 15-20 e v e r y  
year.  Th is  means t h a t  no t  al l  s tudents t h a t  take t h e  f inal examinations f o r  
advanced courses in stat ist ics o r  econometrics also take a seminar f o r  
c red i t .  A n  increased and ear l ier  par t ic ipat ion i n  t h e  seminars could im- 
p rove  t h e  ou tpu t - i npu t  relations markedly.  

4. Out look 

T o  ensure  t h e  qua l i t y  o f  t h e  distance s t u d y  and t o  improve t h e  ou tpu t -  
i n p u t  relat ions i n  stat ist ics and econometrics, more face-to-face teaching 
(classroom teaching), e i ther  i n  Hagen o r  i n  t h e  regional s t u d y  centers, is  
desirable. Since ins t i tu t ions  and t rad i t ions  are d i f f i cu l t  t o  change, I in- 
stead p lan  t o  work  on an increased use o f  new media i n  order  t o  o f fse t  t h e  
disadvantages o f  an insuf f ic ient  q u a n t i t y  o f  face-to-face teaching. 

Video-cassettes and audio-cassettes can p lay  a more important role, b u t  
t h e y  are  expensive t o  produce. Most promis ing seems t o  me the  use o f  com- 
puters,  n o t  on l y  f o r  computing and programming, b u t  also f o r  computer- 
ized ins t ruc t i on  and tes t ing  end f o r  two  way communication. The most ad-  
vanced system o f  computerized ins t ruc t ion  I am aware o f  is by Ostendorf  
and Pr i cha rd  (1986). It deals w i t h  a COBOL programming course. It should 
be  possible t o  adjust  t h i s  system to, say, t h e  in t roductory  stat is t ics 
course and t o  combine it wi th  o ther  s tat is t ics software. Such a computer- 
ized stat is t ics course would have t o  be  o f fe red i n  addi t ion t o  t h e  t rad i t iona l  
course (based almost exclus ively on  w r i t t e n  material) .  

T h e r e  is  a g row ing  demand, especially f rom p r i va te  firms, f o r  people aca- 
demically t ra ined  i n  stat ist ics and re lated subjects and being able t o  work  
w i t h  a computer.  T o  help i n  meeting t h i s  demand, plans are be ing d i s -  
cussed i n  t h e  Un ive rs i t y  o f  Hagen t o  in t roduce a postgraduate program (in 
German: "Zusatzstudium") i n  statistics, econometrics and operations r e -  
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search. Th is  program is designed f o r  'quantitatively oriented students who 
hold already a B.S. o r  M.S. degree o r  an equivalent teacher's cert i f icate 
i n  another f ield. It lasts some 6 semesters ( including f inal  examinations) 
f o r  partt ime students. It consists o f  an in t roductory  p a r t  and an advanced 
par t .  I n  the  latter, the student may have t o  select e.g. neither one 24 
semesterhours (SH) block i n  statistics o r  two 12 SH blocks i n  statistics, 
OR and econometrics ( l ike i n  the  B.S. and M.S. programs; see section 
3.7). Th is  planned program o f  distance s tudy  should be of  help e.g. t o  
some of  the  80000 teachers present ly unemployed i n  West Germany. 

The  courses in  statistics and econometrics present ly available f o r  distance 
s tudy  are mainly oriented towards students i n  the B.S./M.S. and the 
planned postgraduate programs o f  distance study.  The required knowledge 
o f  mathematics is often too demanding for students i n  continuing education 
(i .e. f o r  students tak ing on ly  one o r  v e r y  few courses and being often a 
long time away f rom previous t ra in ing  i n  formal matters). It seems ad- 
visable t o  make at  least some statistics and econometrics courses easier t o  
work  through i n  distance s tudy  ( more "Self-contained") b y  adding special 
in t roductory  chapters. I n  order t o  meet also the needs of  h ighly special- 
ized and advanced students (e.9. i n  statistical qual i ty  control), corres- 
pondingly advanced chapters should be added t o  some courses and special 
seminars should be offered. 

Teaching statistics a t  distance, combined wi th  face-to-face instruct ion and 
technical media i n  the "right" mixture, is of great  potential help f o r  satis- 
f y i n g  the growing need f o r  knowledge of statistics i n  society. It is useful 
i n  al l  stages of  economic development. More widespread information about 
th i s  potential is required i n  order t o  make bet ter  use of it. 
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