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ABSTRACT 

The course - Applied Statistics has been offered at the 

Insti tuto de Matematica e Estatis•tica, Universidade de Sao Pau­

lo, Sao Paulo, Brasil, since 1978. The course was designed to 

educate and train statisticians at bachelor's level for jobs 

in government statistical offices . and industry. Such a course 

. is almost mandatory for developing countries and useful for 

other countries. Our objective, in this paper, is to .share our 

experiences with this course. 
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-, . 1. INTRODUCTION 

Most students when th-ey finish their B.S. (or even M.S.) ~·-

":'" J~-.u.t ii.· .degree, not, -nnly in: ~Statis·tics but other ar.e2saalso ; :. !:do -, -nQ · ·rt anta.l 

'\ii;-

have clear ·ideas as to what is expected of them in- a - job? ··or, ~~~...,,.. -

what, if anything, can they do for a potential employer? - We 

believe, it will · be very useful if universities can offer stu- - -

dents some "experience" that will give them a sense of direc-

tion and Some feeling and clear ideas about answers to ques­

tions like: What is expected of them in a job? How will they 

apply some of the techniques they learn_ in ·classrooms? What ~ 

type of job can they expect on graduation?, etc. This will give 

students better understanding of reality, more realistic (job) 

expectations and a little more confidence in themselves. 

Our objective, in this paper. is to share our experiences . 

with a co~rse specifically desJ:tned to achieve these goals and 

to offer students more training in writing technical reports 

and making oral presentations. This course - Applied Statis­

tics - has been offered at the Institute .de Matemitica e Es­

tatistica, Universidade de Sao Paulo, Sao Paulo, Brasil, since 

1978. In section 2, we .give the background which lead to the 

development of the course. The course description including 

grading is given in Section 3. We describe the organization 

and . conduct of the course in Section 4·. In Section 5, we state 

our experiences with the course over the last five years and 

conclude the paper with a few remarks ·and suggestions in Sec­

tion 6. 
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2. BACKGROUND r: 
I 

• 
The following circumstances combined with our ·desire . to - -'"-· _ 

f'll"l t·:,-1~1"· .nlf• .. provide students with 1 more:~,r~alisti-cepicture-nof t ·he -~ Jo·o-:.:\4~1'.Fd ~1 r-!t 1'M" 
~-

and training in writing and oral presentation of technical re- :.· -·­

. ports lead to the development of the Applied· Statistics course. 

· In ·Brasil, as in other South American countries, at present, 
. -
very limited resources are allocated to the graduate education 

which severely limits opportunities available for graduate edu­

cation. Further, after graduate education (MS or Ph.D.) employ-

ment opportunities are mainly in·teaching profession. Thus~ 

most students seek employment after a B.S. degree. For us, it 

is imperative that we educate and train our undergraduates for 

jobs in government statistical offices and industry - the major 

sources of employment. It is clearly in the spirit of the com-. 

ment by Minton (1980) about the omission -of bachelor's degree 

holder from the Report of the ASA Section on Statistical Edu- · 

cation Committee on Training of Statisticians for Industry.-- .. - - .­

(1980). He remarked: 

·"••• the report discusses training for a profes­

·sional statistician in industry ~· defining such a per­

son as one trained· at the master's level or higher. 

My limited observation suggests that this is correct 

for organizations that have begun to use the P'Wne.6-

_~ion«l. con~ulting statistician or groups ~of them. 

I believe, ·however, that there are many more indus­

trial organizations that have not, and that these 

organizations engage in a considerable amotmt of sta-
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tistieal activity at the bachelor's degree level, 

w;hich is carried on by personnel with d~grees in~very­

thing but statisti~s ••• " 
• 

This comment is especially true Tfor ·South ·American coun­

tries where almost all statistical activity in government sta­

tistical offices and industry is carried on by bachelor's de­

gree holders. 

Moreover, in Brasil, unlike in the United States, Statis­

tics is a recog·nized profession just like engineering, medi­

cine, or· law. That is, only individuals who have B. S. in Sta-

· tis tics can work professi~nally. Furt~ermqre, the tmdergraduate 

program has to satisfy certain minimum requirements -set by 

Federal regulations. These requirements include a training period 

in government offices or industry. 

Lastly, researchers from other ··departments, such as Biolo­

gy, Psychology, Medicine. Agronomy, etc., ·of the .University - -

come to the Department of Statistics _for _ consultation. With __ _ 
. . 

time the demand on consul ting services increased. This resulted 

in the creation of Statis~ical Laboratory in the Department of 

.Statistics. The director of the laboratory, a faculty -member, · · 

coordinates the in- and out-flow of the projects. The projects ­

are_ brought to the laboratory where the _ faculty from the Insti- -

tute helps· researchers (referred to as clients from here on) 

analyze their data, etc~._;Ihese _projects _a~e generaiiy _a _ par.t . _ __ _ 

of client's_ M.S. or Ph.D. research or at times. research for 

possible publication. 
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. 3. COURSE DESCRIPTION 

- t 

The course - Applied Statistics ~- has ~~~n offered as • a 

tics II, in the senior year of the ·· undergraduate - · Statistics :'.• , 

program_ at the _University of Sao Paulo since · 1978. Applied Sta­

tistics I and Applied Statistics II each· carry six credit hours. 

Applied Statistics I is offered in the Fall semester followed 

by Applied·Statistics II in the Spring semester. For all prac­

tical · purposes (except for the exception noted in Part III), 

Applied Statistics II is essentially the same as Applied Sta-

. tistics I. 

Each course is divided into three parts which run con­

currently. Part· I consists of consul ting experience in which 

a student interacts with a client, analyzes data, submits a -

written report to the client and makes an oral presentation to 

the . client and class. Part II involves · training in some govern­

ment statistical .office or industry. Part III consists of lec-

·tures and · semi-nars in statisti/al methodology used frequently 

-in ·Parts I and II butJnot covered in a regular undergraduate 

course~ 

Part · I: This part offers students consulting experience. 

Each student is given a project. A student meets with a client 

to.learn ' the background of the project and data. Based on the 

information gathered so far, _he/she meets with the ___ client and ,, .. 

·faculty coordinator (in charge of the ·project) to deternrlne the 

best way ·to analyze the data and present results. After the 

data have been carefully and thoroughly analyzed, he/she gives 
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J •,~ _•written report to the client and an ~9ral pr~~enta!i9n tQtheD~rc - ~ 
• 

, class. At _ this present,atioq, the ~li~pt _ and the faculty coor-1 __ ;, 
,_, 

~ ·-,ai-ifat'orr a"I'e- ulso present . ., . When - a -project is - finished,. f , the 71stµ-~'--~ ..:...,-r 

dent is as-signed another project. A student may finish as few -r.·._ :_ ~ _-_-":. 

as four projects and as many as six projects in the two semes-

ters. 

Part I I: As per the Federal regulations, each student has 

to take practical training for half a day each day for two 

semesters in a government statistical office or industry. It 

is a paid position where a student work~ on statistical problems. 

Part III: This part consists of lectures and seminars in 

stat~stical methodology used frequently in Parts I and II but 

no.t covered in a regular undergraduate course. Different set . 

of topics are covered in the Fall and the Spring semesters. The 

major emphasis is on the techniques rather than theory. 

A student is evaluated on each of the three parts of the 

course. -The final grade of a studen~ ~i$_9as~d on his/her per­

formance in Pa.rts I, lI and III. -

4. CONDUCT OF THE COURS~ 

The course, Applied_ Statistics, _· is the responsabili ty of_ 

one faculty member. S~~ce, Applied Statistics I and II aredi-

vided into three parts, _ for the sake of ~lear exposition, we 

·--- · will describe the organization and ··actual conduct _of• each part ~ -· . -· 

·separately • . 

Part I: This part of the course takes place in the Sta­

. . tistical Laboratory. The facul ty-in-char-ge of the course sorts 
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· through t_he available projects · for their appropriateness, us~~ ·- 0 • 

fulness and feasibility and · selects the ones that _are suitable 

for student participation. _It _may .be ~entioned! at .L this •time 
. . . 

that each .. client when he brings a project to the Statistical 

. . Laboratory has to fill out a form which includes among other 

things a complete description of . the _proj~ct. 

The- class is ·divided into small•groups ranging from two 

to five.students per group. Each group is assigned a project 

and a faculty coordinator [often different from the faculty­

in-charge of the course) within. the first two weeks of the 

semester. During this time, each client presents his .project 
. , 

to the class and answers any questions from student"s and facul-

ty coordinators. Each group meets with its client to learn more 

about the background of the project and · the- data. The1_1 the group · 

meets with its faculty coordinator and the client to select an 

appropriate methodology for data analysis_. After the analysis 

is completed, the group writes a report (t:nder close ·supervision 

. o·f the_ faculty coordinator) which is given to the client. A 

copy of the original data anq a copy of the report {as an ·Ap­

plied. Statistics Report) are kept on _file in the Statistical 

Laboratory. The report does not have a fixed format in order 

to allow students to he innovative and creative. However, the 

reports-usually contain a description· of th-e• projec-t; •· the -sta- • ............ 

tistical analysis, a summary of conclusions and a reference 

_list. Each.group· also gives an oral presentation to the class 

at which the client and the faculty coordinator are present. 

Although most .projects, at present, involve data analysis 

· ·only, a few invol ye design and data collection. · 
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As soon as one project .is. completed, . the group is assigned ~- ... . . 
another project . preferably·" in a differente field and a dif- ., -

·~··ferent ~facul ty co-ordinat·or in an e-ffart to -give ~tudent:s -breadth ._,,. "."-­

of experience. During the two semesters, a group may complete 

as few as four projects · and as many as six projects. · Faculty 

coordinate~ as~igns a grade for each project. 

A 1ist 9f projects completed _in 1982 is given in Appendix A. 

Part l I: · Most students start their training . period (called 

Estagio) in the Fall semester of their senior year. However, a 

student may start it in his/her junior .year. 

A student may find . a:Q. · acceptable _- training position himself/ 

herself or through a faculty member. However, an agency - the 

Centro . de Integra~ao Empresa Esco la, CIEE ~ helps students find 
. . 

suitable positions. The list of students who have not been. 

able to secure positions themselves is given to CIEE who then 
. . . 

·contacts students directly wiih possible ~ositions. 

For· two semesters (minimum), a• student works in a govern­

ment stat_istical office or industry for a half day per day. 

He/s'1e · is ·paid twice t _he minimum wages during this period and 

works on .~tatistical problems generally under the supervision . . 

of ·a qualified statistician or . if one is not available, a facul­

ty advisor. 
-· For _this part of the course, the p~rformance of a student 

is- evalua~e_d -by . . his/he.:r supervisiori~who~ commen.ts a~out the sta- ----
. . . . 
tistical competence and personality of the student. This fonns 

.a part of the evaluation for the course~ -

!.!!! III: This part is ~evoted · to lec~ures and seminar 

covering those statistical me~~odolog.i.es often used in Parts 
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I and II but not devei.ope·d in other courses in the_ program; (A c -

-~ .list of Statistics courses . taken by a student .is given in Ap-

--=--=-·--- ~~i .pendix . B. L .The · emphasis is . ..mainly . on .1techniques and--t.heir ap.-=-= ---~"l.i.;:.i..--

.... •. 

... 

• plications. Students ar~ also asked to read relevant papers in · 

journals like the American Statistician. the Journal of (1uali- ­

ty Technology. etc and give seminars. 

Different sets of topici are covered in the Fall and the 

Spring semesters. Topics in multivariate analysis and as -de­

tection of outliers. discriminant analysis. principal component 

analysis. ~actor analysis, cluster analysis and canonical cor­

relation analysis are covered in the Fall semester. Topics in -

~nalysis of categorical data such as chi-sq*are tests formul~ --

tinomial distributions. likelihood ratio tests for mul tinoIJ1ial -

distributio~s and analysi$ of_ categorical data_ by linear models 

c and its -extensions are covered in _the Spring semester. This 

part of_ the course is conducted like a ·-reg_ular -course and stu- -

dents are assigned a grade. 

_.The- final grade for the course is an average of the grades 

assigned in Parts I, II .and III • 

5. OUR EXPERIENCES 

This course has been a very positive and satisfying expe-

"' . ~ -_·, ; , ... •-rienc:e ~or- ·everyone - students . .. facul ty~"and client:S""'~ invol ved:-.-.... =-~..., -

·That this is so. is evident as a student moves from the first -
. . 

, ·to the last project by the changes in the -type of questions 

asked~ manner of interaction with a client. solution procedures 

· selected. the · quality of written and oral pres.enta_tions. There 

is visible .growth in s~udents ·maturity and self confidence. 
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More often than not, student receives a job offer from the place 

-where he/she comp.leted . his/her training period • . 

The reports from the . clients have qeen very supportive and 

encouraging. Clients have frequently sent. letter of apprecia­

tion and gifts to students who worked on their projects. 

The Applied Statistics Repo_rts provide excellent real life 

. examples and case studies for other·courses and in other dis­

ciplines. · .. · 

For Part · r · of ,the course, we expei:iment~d with groups of 

... ~ : ... · 

size two to five. In our experience, we found that we needed . 

too many projects for groups of size two, w~ereas _in groups of 

·size five some. students could· get away without doing their share 

· of the work. We have found a group of _size three to be an opti­

mum compromise. Our class size varies . from 20 to 24 students. 

·we -would like _ each group to do more projects in different 

" areas to give them a breadth of experience, however, at times 

· · it is not possible •. We do not · feel it is a·· big drawback as they 

.all attend all the presentations. Further. a·t present,. students 

· . . have opport:uni ty to work mainly· with projects developed by re­

searchers · at the University. _They rarely have a chance to work 

. with problems in other -areas • . To overcome this situation, we 

· :· enc~urage students to bring to class discussion _the prQjects 

· th~y encounter in their training program. 

Finat"ly. the set up of the course. · imi tially. ·required· an 

excessive amount of time and effort. However~ ·now .'it does not 

. 
. . 

require any more time or e~fort than an -equivalent .regular 

course . . It ' does r~quire cooperation of . a . n~ber of faculty nem-

. bers to act as faculty-coordinators for projects. 

t 

... ·.-- .. 
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· •.·· 6. CONCLUSIONS AND SUGGESTIONS · , 

~, r.J ··,-'. c' : we· have had· a very 11ositiye :and ~~tisfying experience with ~-t~ ~-t: 
, • .. ··- 1,.,,1, ..... 

L . ; 

this course. We have observed students learn to have confidence 

in applying -theoretical concepts to . real problems, develop skills 

in writing technical reports, give oral presentations and com­

municate with researchers from other areas. It gives them a 

realistic idea of what is expected- of them on a job and how 

well they can· perform it. In brief, it gives them a little ITX>re 

· self confidence. 

Such a · course is very important· in_ the education and train­

ing of undergraduate ·statisticians who seek - employment upon :­

.their graduation. For developing countries,· •it is almost man­

datory since most of the statistical w_ork in government sta- -

tistical offices and industry is performed by bachelor's level· 
. . . 

statisticians. In light of the comment by Minton (19 80) , other 

countries ~ay also find it useful. 

If ·you decide to try such a course, it is worthwhile to 

·remember: (i) the initial set up time and e££ort may seem ex~ 

cessive, (ii) make sure you have enough manageable projects, 

and (iii) enough facul.ty-coordinators -are available and will­

ing to work with the students. The success of such aventure 

depends upon ones committment. ,. 
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f APPENDIX -A . 
! 

~ Research projects 
Ct 

completed by undergraduate stu-

'4l dents in the Applied Statistics course in 1982. 

~ 
Research Leading to 

Doctor Master Publication Total 
. 

Degree Degree 

Bus.Adm. - 1 - 1 

Biosciences • - 4 1 s 

Biomed.Sc. 1 2 4 7 

Communications l - - 1 
- -

· Education 1 2 - 3 

Phys.Educ. - 1 -- 1 

Nursing - 1 - 1 

Pharmac.Sc. - l . - 1 

Geophysics l - - 1 

Nuclear Eng. - 1 - ' 
1 

Medicine 2 . 1 3 6 

Veterinary 1 .- 1 2 

Dentistry - -- 3 3 
-

1 
- 3 

Engineering - 2 . - . 

. 0 
Psychology 2 1 - 3 

-
_ Chemistry - - 1 1 

·: Total 9 17 14 40 

.. 
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APPENDIX B 

- ··List of Statistics · courses taken -by- a· stndent ·in· the -

B.S. program at the University of~Sio Paulo, Brazil. 

• ·. 

Probability (2 semesters) : 

Statistical Inference (2 semesters) 

Exploratory Data Analysis _ 

Introduction to Stochastic Processes 

Sampling Techniques 

- Nonparametric Statistics 

Regression Analysis 

Design of Experiments (2 semesters) 

Multivariate Analysis 

Time Series Analysis 

Applied Stochastic Processes 

Sequential Analysis 

Quali~y Control. 
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