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1. Introduction

The purpose of this paper is to summarize the present
state of the statistical education and profession in South America,
with special emphasis on Brazil. We analyze the problems of sta-
tistical education, training and research and indicate who the main
users of the statistical methodology are.

In recent years some attention has been devoted to the
problem of closing the existing gap between the academic statis-
ticians and the professional statisticians working in government
agencies, industries, etc. We refer in particular to the Confer-
ence on Transfer of Methodology Between Academic and Government
Statisticians (1978), sponsored by the American Statistical Asso-
ciation (which will be referred briefly as CTM).

Concerning especially with Latin America we mention the
SELENES (Latin-American Seminar on the Teaching of Statistics)
(1978) and a Meeting of the Working Group to Study the Status of
the Statistical Professioﬁ in Western Hemisphere (1980), supported
by the Inter-American Statistical Institute (IASI) (referred as WG
for brevity).

We conclude by discussing an experience at the Universi-
ty of Sao Paulo, showing how a consulting course, that is taught
for undergraduate students, can help as one means of closing this

gap between the academic and real worlds.



2. Education and Training of Statistical Personnel

In this section we try to summarize some sparse informa-
tion, available from different sources, on the stage of the de~-
velopment of the education and training of statisticians in South
America.

By education we mean that an academic degree is granted,
at the undergraduate or graduate level. By training it is meant
that special courses are offered in order to supply limited know-
ledge for special tasks (see Gura, 1980). Usually, this training
is an in-service training, that is, given after the employee 1is
employed by the organization. See CTM, Chapter IV.

Murthy (1978) states that the objectives of education
are "to develop a statistical sense with a view to understanding
socio-econimic situations and natural and physical phenomena through
statistics and teaching the methodology appropriate to produce sta-
tistics economically and to analyze and use them meaningfully",
while the objective of training is "to impart special skills re-
guired to plan and undertake statistical operations necessary in
producing and analyzing statistics".

Concerning undergraduate educatioﬁ in South America, thir-
teen countries have programs in Statistics; in Brazil, seventeen
schools have such programs. At the graduate level, seven countries
have proarams leading to a master's degree, and none to a doctoral
degr< .. In the case of Brazil, seven centers offer graduate study
at master's level. See Appendix A- and B.

Two main conclusions were drawn in WG referring to edu-

cation and training:

(a) "The principal limiting factor for the establishment of appro-



the needs of industry or government offices.

Most of the countr:i.es try to provide "ad hoc” training
facilities, generally through National Statistical Officies, in order
to prepare the personnel for their needs. The exception, perhaps
unique in South America, is a course offered by CIENES, called "Pro-
gram in Statistical Technigues", which is intended to train those
persons who will work in statistical offices in government.

In some countries the needs vary from one region to an-
other. In any event, as we mentioned above, the government seems
+r, be the main source of jobs for statisticians comingcmn:thetrd;
versities.

In this connection it is very important that the cur-
riculum of statistical programs at the universities should be com-
posed of disciplines relevant to the immediate applications of the
region. For example, if the principal needs are statisticians for
statistical offices, a curriculum centered in economics seems to
be the adequate answer, with courses including principles of sam-
pling and survey design, survey methods, construction of tables,-
graphical methods, data analysis, etc (CTM, Chapter ITI). If in-
dustry is a major source of jobs, the en@haéis should be on re-
gression analysis, design of experiments, response surfaces, quali-
ty control, time series, etc (Marquardt, 1979).

A way to balance the statistical education of future sta-
tisticians 1s suggested in appendix C. The idea is to use a flexi-
ble struciure of modules in order that the étudents acquire a sub-
stantial subject-matter content from other fields, as social sci-
ences, economics, biology, etc. In one semester the students re-

ceive the basic formation in the field (Economics, Epidemiology,



university personnel. It follows that most of the professionals
working in industry, government offices and other places besides
universities, have only the BS in Statistics, while those who pursued
some graduate program, usually work in universities.

It is a fact that some universities in the USA, Europe
and other countries are trying to reformulate their master programs
in Statistics, in order to prepare the graduate students to attack
real world problems. That means that the master's program usually
has a more "applied" character. Even if these students did not have
an undergraduate degree in Statistics, they will have a greater
maturity than those students who had an undergraduate program in
Statistics and immediately, after coming out the university; find
a job in industry or government.

In this connec?ion, to try to remedy the situation caused
by this regulation, an experience was introduced in the Statistics
undergraduate program at the University of Sao Paulo, which we dis-

cuss in the next section.

4. A Suggestion for Building the Bridge Between the Academic and

Real Worlds.

The undergraduate program leading to a BS degree in Sta-
tistics, at the University of Sao Paulo, is a four-years program,
the first ycar being a basic one for all mathematical science stu-
dents (see Appendix C). _

A two-semester course in consulting was - introduced in
1978, in the last year of the program. We describe now how this
course was designed and make some comments on its results.

Two members of the staff of the Statistics Department are



responsible for the course, each year, although every professor
can supervise the statistical analysis of some project. The oourse

is composed of three parts.

Part I - Design and analysis of research projects developed in sev-
everal areas of the University;

Part II- Training period in some firm or government office;

Part III- Development of statistical methodologies used frequently
in Part I and II and not included in the undergraduate cur-—

riculum (complementary subject).

The Statistics Department has a Statistical Laboratory,

where Part I takes place.

Description of Part I

i) A researcher (for now on called simpl? a "user") comes to the
Statistical Laboratory and fill in appropriate forms informa-—-
tion about himself, the objective of the research and the re-
search itself;

ii) each project is supervised by one member of the staff of the
Statistics Department and performed by two students. An ap-
propriate statistical methodology is chosen, after an interview
with the user;

iii) the supervisor and the students make an outline of the project
to all students of the consulting course. The user and the
professor_s responsible for the course attend to the exposition.
During the discussion thé students usually make many questions
and the user plays an important role in the discussion; |

iv) after the statistical analysis is ‘completed, the students have

to write a report (always in close contact with the supervi-



sor), which is submitted to the appreciation of the user be-
fore it 1s typed; . |
v) a'copy of the original data and a copy of the report (in the
form of an “Applied Statistics Report") is kept in the files
of the Statistical Laboratory. Usually they can be used as
"case studies“ in classes of several disciplines.

The report does not have a fixed structure, in order to
incentivate the creativity of the students. But usually they
contain the description of the experiment, the statistical
analysis, a summary of the conclusions and a reference list.
In Appendix D we present a table listing the projects con-

cluded in 1981.

Description of Part Il

Since Statistics is a professional career in Brazil the
undergraduate program must contain a minimum of disciplines-regu—
lated by federal law. This includes a training period during two
‘semesters. Most of the students do this training period in govern-
ment offices, private banks and a few in industries. At the end oi
each semester we send questionaires to these places with the pur—

pose of evaluate the performance of the students.

Description of Part III

Part of the working load of the consulting course (2 hours)
is devoted to lectures _covering statistical methodologies not covered
during the normal academic program. For example, this year, the lec-
tures include topics as categorical data analysis and cluster ana-=
lysis.

We remark that the time spent in the training period is



A

'course is an average in all three activities discussed above...

<

5. Final Comments

It is a fact (WG, p.5) that statistical activities . in

South America are basically carried out at the academic and gov—

ernment level, ‘and to close the gap between the objectives of each -
one, it is recommended that a greater number of subject matters'

useful in the governmental area should be included in the academic

curricula. Moreover, in those areas where industry, banking, com—

'merce, market research may be sources of jobs, a balanced curricu-

1a should be thought. .

It is fundamental thatthe statistical profession be pro-
moted adequately, and one appropriate tool for this purpose is the
establishement of national statistical societies, holding regular.
scientific meetings and providing a su.bstantial coverage of all‘
sectors of the profess:.on. Publications on the national or regional
level are also of great importance.

The curricula of the university level statistical train
ing should offer an appropriate balance of theory and methodology,

together with practical work, carried out either in agencies that

' generate official statistics or in other sectors of soc1ety k.that. :

use statistical techniques.

A suggestion is made of a consulting course which has
shown to be of great value.. in order to achieve' the goals.nentioned

above .
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.APPENDIX A - Schools with a Statistical Program in Brazil, Under-

graduate Level (by state)

1. Sao Paulo - University of Sao Paulo
Federal University of Sao Carlos
State University of Campinas

Faculdade Paes de Barros

2. Rio de Janeiro ~ National School of S_t&tistics
Federal University of Rio de Janeiro
State University of Rio de Janeiro

Catholic University at Rio de Janeiro

3. Pernambuco - Federal University of Pernambuco

" catholic University at Recife
4. Ceard - Federal University of Ceara
5. Rio Grande do Norte - Federal University of Rio Grande do Norte
6. Minas Ge_rais - Federal University of Minas Gerais
7. Parana - Federal t_lniversi.ty. of Parana
8. Bahia - School of Statistics of Bahia
9. l.?.io Grande do Sul - Federal University of Rio'Gramie: do Sul
10. Blfasiii'a - University of Brasilia

11, Paraiba - Federal University of Paraiba
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APPENDIX B - Schools With a Master Program in Statistics (by state)

1. S3o Paulo - University of S3o Paulo
University of Sdo Paulo at Sao Carlos
University of S3o Paulo at Ribeirdo Preto (Biostatistics)
University of Sdo Paulo at Piracicaba (Agriculture)

-

State University of Campinas

2. Rio de Janeiro - Federal University of Rio de Janeiro
Institute of Pure and Applied Mathematics,

IMPA (National Research Council)
3. Pernambuco - Federal University of Pernambuco

4. Brasilia - University of Brasilia

APPENDIX C - Suggestion of a Curriculum for an Undergraduate Course

-

in Statistics (where the main demands are for statisticians

working in industry and government)

- Basic for all students iﬂ‘Mathematicél Sciences
18t SEMESTER - Calculus I |
Vector and Geometry
Introduction to Computer Science I
introdﬁction to Statistics I
_Physics 1
2nd SEMESTER - Calculus II
. Linear Algebra I
Introduction to Statistics II

Introduction to Computer Science IT -



Physics II

- ES_ in Statistics

3£_§ SEMESTER - Calculus III
Linear Algebra II
Computer Programming
Statistical Inference I
4th SEMESTER - Calculus IV
Complex Variables
'Exploratory Data Analysis
Probability

Statistical'Inference IT

S.tl‘. SEMESTER Introduc;tion to Stochastic Processes

Nonparametrics
- Sampling Techniques
Design of Experiments I

-~

6th SEMESTER

Design of Experiments IT
Regression Analysis
Multivariate Analysis
Applied Sfochastic Processes

7th SEMESTER

Statistical Consulting I
Modulus I
Modulus II

Modulus III

gth SEMESTER - Time Series Analysis
Statistical Consulting II
Modulus I

Modulus II



Modulus III

The disciplines in the modules may vary from one year to
another. An eiample'follows:

- Module I (squeét—matter diséipline_allied to a disciplineiwith a
statistical character) .
Microeconomics and Econometrics
Epidemiology and Biometry
Vital Statistics and Demography

Psicology and Psicometrics
Biology and Biometry

Module II (Quantitative especialization)

(Math.) ~ Mathematical Analysis I and Mathematical_Analysié IT

(Bps. & Econ) Operations Research I and Operations Research II

Accounting I and Accounting II
(E{ng_.) - Industrial Organization I and Industrial Organization IT
.(Comp. Sci.) Mathematical Programming and Simulation
' — Mathematical Programming and Graph Theory
(Physics) 1 Statistical Mechanics and Statistical Methods in
Experimental Physics

Module III (Disciplines in the Statistics Area)

Game Theory, Information Theory, DecisionhTheory, Sta-
tistics' in Market-Research, Categorical Data Analysis,

etc.
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~ Universi ty of S3o Paulo

Research Projects, 1981 :

i ! |
:
|
CPOSE Research Leading to TOTAL
are Doctor Degree Mester Degree Publication

Architecture = B * .
Marine Biology. - = - : ;
Biosciences 2 3 K .
Botanics | 1 - . 5
Biomedical Sciences 2 - r °
Pharmaceutical Sc. 2 2 i =
Education T ~ : g
S, . N "9 1 3 :
Engineering - B . ;
Social Sciences 1 ) L &
Medicine 4 3 : *
DentisﬁY - 2 : :
o oicr _ | 5 1 7
public Health - 1 ~ ~ .
TOTAL D < 4 -




7901

7902

8001

8002

8003

8004

8005

8101

8102

8103

RELATORIO TECNICO

Do
DEPARTAMENTO DE ESTATISTICA

TITULOS PUBLICADOS

BORGES,W.de S. On the limiting distributions of the failure
time of composite material. Sao Paulo, IME-USP,1979,22p.

GALVES, A.; LEITE, J.G.; ROUSSIGNOL,M. The invariance prin-
ciple for the one-dimensional symmetric simple exclusion
process. Sao Paulo, IME-USP, 1979. 9p.

MENTZ, R.P. et al. Exploratory fitting of autoregressive
and moving average models to well-behaved time series da
ta. sao raulo, IME- -USP, 1980. 16p.

MORETTIN, P.A. Walsh spectral analysis. Sao Paulo, IME-USP,
1980. 27p.

RODRIGUES, J. Robust estimation and finite population. s3o
Paulo, IME-USP, 1980. 13p.

BORGES, W. de S. & RODRIGUES, F.W. On the axiomatic theory
of multistate coherent structures. Sao Paulo, IME-USP,
1980, 1lop.

MORETTIN, P.A. A central limit theorem for stationary pro-
cesses. Sao Paulo, IME uUSp, 1980. 5p.

DANTAS, C.A.B. & COLUCCI, E. A Simulation program for emer-
gency services-II, Sao Paulo, IME-usp, 1981, 14p.

ANDJEL, F.D. Invariant measures for the zero ranae process.
Sao Paulo, IME-USP, 1981, 55p.

ANDJEL, E.D. The asymmetric simple exclusion process on Zd
Sao Paulo, IME-USP, 1981, 13p.




. 8104 - MORETTIN, P.A. a TOLOI, C.M. C., Accuracy of forecasting with
special reference to the Box-Jenkins and Bayesian Methodo
logies. Sao Paulo, IME-USP, 1981, 4lp.

8105 - PIN®, F.A. & MORETTIN, P.A., Intervention analysis applied
to Brazilian coffee and milk times series. Sao Paulo IME-
UsSP, 1981, 36p.

8106 - BORGES, W.S. & RODRIGUES, J., Testing for new better than
used in expectation. Sao Paulo, IME-USP, 1981, 7p.

8107 - FAHMY, S.: PEREIRA, C.A.B.; PROSCHAN, F., The influence of
the sample on the posterior distribution. Sio Paulo, IME-
USP, 1981, 17p.

8108 - PERES, C.A., Asymptotic efficiency of the likelihood ratio
conditional test for multinomial distributions. Sao Paulo,
IME-USP, 1981, 29p.

8109 - PERES, C.A., Testing the effect of blocking in a tandomized
complete block design (RCBD)® Sao Paulo, IME-USP, 1981,
1l4p.

8110 - BASU, D. & PEREIRA, C.A.B.,, On the Bayesian analysis of cate-
gorical data: the problem of nonresponse. Sio Paulo, IME-
Usp, 1981, 33p.

8201- BASU, D. & PEREIRA, C.A.B., Conditipnal independence in sta-
tistics. Sao Paulo, IME-USP, 1982, 37p.

8202 - BASU, D.& PEREIRA, C.A.B., A note on Blackwell sufficiency and

a Skiblnsky characterlzatlon of distributions. Sao Paulo,
IME-USP, 1982, 12p.

8203 -~ PERES,C.A., On the interpretation of the parameters of the

quadratic model for cell survival ofter irradiation. S3o
Paulo, IME-USP, 1982., 22p.

8204 - GALVES, A., et al. Rescaling the stirring process. Sao Paulo,
IME-USP, 1982, 23p.

8205 ~ RODRIGUES, J., On the asymptotic theory for the fixed size con-

fidence ellipsoids. Sio Paulo, IME-USP, 1982, 14p.









