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1 Results of an Informal Poll 

Meredith Warshaw 
Department of Psychiatry and Human Behavior, Brown University 

Introduction-- c:. __ .:... _ -':::._-_:.-:--'"~~-- -=-_

As many of you know, last spring I conducted a very informal poll on the bitnet statistical con
sulting list STAT -L. This was an attempt to learn more about what applied statisticians (especially 
masters level people) are doing and what their needs are. Many people expressed gratitude for the 
opportunity to state their minds. The majority of respOIidants were quite talkative. To summarize 
some of the major points: 

1) People are very unhappy with the way masters level statisticians are treated. Among the major 
gripe,s are lack of career path, lack of appreciation of the worth of years of experience, lack of 
funds to go to conferences or for continuing education (especially rankling in settings where Ph.D. 
statisticians are all expected to go to conferences), and lack of official recognition of the worth of 
having a second degree in' one's area of consulting. 

2) For the most part, people were fairly satisfied with the education they received in their statistics 
programs. People did express a need for more consulting courses, but many felt that much of what 
a consulting statistician needs can only be learned on the job. Several of us felt that if one is 
to consult in an area - be it engineering, management, medicine - it is important to have some 
education in that area (this ties in with the gripe in (1) that this education goes almost completely 
unrewarded by employers). 

3) People feel the need for more continuing education opportunities, especially affordable, practical 
short courses. In particular, it would be helpful to have more short courses that are not cutting 
edge, but instead are quick introductions to established methodologies that many of us were not 
exposed to in graduate school (since no one can study everything that will be of use later). An 
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example might be a one day course on logistic regression including sample printouts from major 
stat packages, pointers on easily available diagnostics and pitfalls, and examples of how to report 
the results. 

4) Several people are using email (STAT-L, SAS-L, Snews) as one mode of continuing education. 
People on the nets tend to be very friendly and helpfuL 

5) One thing that I found quite interesting was that people with Ph.D.s in non~statistics fields did 
not consider themselves to be Ph.D. statisticians, even though the job market seems to treat them 
that way (at least, in my experience). 

Results 

Note: As is usual in polls, not everyone answered each question, and people could give multiple 
answers to some questions, so N s do not always add up to 32. 

Ql) 'Background: 

There were 32 respondents. Of these, 27 were from the US, 4 from Canada and 1 from the UK. 
14 had master's degrees, 6 Ph.D.s, 5 had non-statistics degrees and 7 didn't specify. 14 worked 
in biology/medicine/public health, 4 in social sciences, 4 provided computer support, 5 were in 
industry / engineering, 4 other (government, management consulting, "everything"). 

Q2) The techniques people mentioned using most are: 

technique count technique count 
t-tests/AN OVA/linear regression 24 cluster analysis 3 

logistic regression 10 "categorical methods" 3 
chisquare, crosstabs 9 latent class/structural equations 2 
graphical methods 8 experimental design 2 

descriptive stats 6 statistical process control 2 
~~~-----~----~-1ru:1'Vi-va;hmalysis:--------'-'~~--:::-''-TIJ:OIf-''tin~'~simr'~~~-~''~ 

factor analysis/PCA 5 correlated data techniques' 2 
loglinear models 4 sample size/power calculations 3 

psychometrics/multidimensional scaling 4 simulation 2 
exploratory analyses/data cleaning.4 MLE2 

-~~~....,.~,::::: 

Other miscellaneous techniques mentioned were ROC curves, reliability analyses, discriminant anal
ysis, "modeling", "comparative techniques", poisson modeling, boostrap/jacknife, repeated mea
sures, sequential analysis, "everything in SAS ", ARMA. 

Q3) The techniques people want to learn are: 

technique count technique count 
structural equation models 
loglinear models 
CART 
correspondance analysis 
sequential event analysis 

. meta-analysis 

6 
3 
3 
2 
2 
2 

regression techniques 
Bayesian methods 
time series 
bootstrap/ jacknife 
GEE 
GLIM 

3 
3 
3 
2 
2 
2 

"techniques I'd like to use but the customer/managers won't accept them since they don't know 
them" 2 ' 

and the related "how to use the correct techniques then explain them to non-technical readers 
" 1 
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and miscellaneous techniques such as ridge regression, scaling methods, non-parametric or semi

parametric regression, survey sample methods, kernal density, kriging, neural nets, partial least 

squares, path analysis, categorical data analysis, generalized additive modaling, survival analysis, 

geographical data, ordinal data, experimental design, factor analysis, sequential designs for clinical 

trials, MARS, "tons - so many techniques and too little time "'. 


Q4) Many people (10) were satisfied that their statistical education prepared them adequately for 

consulting. 


11 said "yes but .' .. ": 


need work experience to cultivate critical thinking and problem solving abilities 

some things can only be learned on the job 

wish' I had learned assertiveness, to tell people to throwaway data and start over 

business management skills 

help presenting results to non-statisticians 

not enough training in consulting skill or in applications 

stats ed alone will never adequately prepare for consulting - need it in context of a knowledge 
domain 


how to deal with clients and set prices not enough practical stuff 


experience has taught me about as much as I got from class work 


... 111()J;'e tra.i1li1:1g in squep:tA~ methods,_categ(g·ial~IlAJysis,comm:t1.llt<;(l,~.ion,~og!)iti\TeI!1et:llOds {for 
.'. questioIlnaire design) 

---::: 

3 people with stats degrees said no because: 

wish had more quality control, to help ensure that the data collected was what's needed 

lack of project work and course in consulting 

needed more linear models for practical problems (unbalanced designs, split plots, etc.) 

3 people said no because they were in non- stats programs 


Q5) People get continuing education through: 


source count source count 
journals(3 people specified Am. Statistician) 11 reading 11 
short courses 10 university courses (for credit or audit) 8 
ASA or other professional meetings 7 self-teaching as needed 5 
seminars 5 email (STAT-L, Snews, etc.) 3 
talk to other statisticians 3 working on Ph.D. 3 
being on a campus 2 teaching 2 

Miscellaneous sources included practice, workshops sponsored by stat packages, review papers, 
consulting, sabbaticals, playing with computer. 
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Of the 11 people who specified whether or not their needs for continuing education are being met, 

7 said no. 


People would like' the following options for continuing ed: 


option count 
more access to classes/workshops 4 
more time off to read or attend meetings 4 
more money for travel/training 4 
targeted, focussed, affordable presentations/short courses by ASA 3 
more short courses by local chapters 2 

. lack of way to intelligently learn about software/computing 2 
Miscellaneous: (exchange knowledge with others, consulting workshops) 
Some common themes were lack of access to full semester courses for reason of time or expense (and 
in many locations, they are not available, or not available at night). Another common problem is 
lack of travel money to conferences for non-Ph.D.s, including in settings where Ph.D. statisticians 
routiIlely get funding for meetings such as the Joint Statistical Meetings or ENAR/WNAR. 

An Introductory Course on Statistical Consulting 

Ojeda M. M. 

LINAE, Fac.de Estadistica, U- Veracruzana. Xalapa, Ver. Mexico. 


Castell G. E. 

Dep. Matematica Aplicada, Fac. Matematica-Cibernetica. U. Havana, Cuba 


SUMMARY:This paper presents a program for an introductory course to an undergraduate con
sulting program that has been implemented at Veracruz University. This proposal is based on gen
eralcntetlafonl1sttrrgutshtrr-gi'mtweetrtrtitta;rcbIrS1Ilttrrg~s:-' DeftIutr~~fscu:ssi~~ ,.~ 

about the role of consulting in applied statistics programs are included. Some recommendations 

for implementing this program are also reported. 


Keywords: Statistical Consulting, Teaching of Applied Statistics, Training of Consultants. 


1. Introduction. 

Teaching and consulting are very important among professional statistician's activities. Unfor
tunately the isolation between these areas is common in applied statistics training programs. Many 
teachers begin applied courses by giving an overview of the role of statistical methods for solving 
real-life problems that arise in research, technological development, public health programs, and so 
on. Then the course' continues with the "arithmetic of statistics "by working particular exercises 
with "ideal data sets". Therefore, the course teachers identify "applied "with "solving exercises". 

Teaching Applied Statistics is a widely discussed problem (Cox and Snell 1980, Anderson and 
Loynes 1987). Consulting in Statistics is also a very important issue (Hunter 1981, Deming 1986, 
Rustagi and Wolfe 1982, Hand and Everitt 1987). Analysis and general recommendations for the 
inclusion of consulting training in Applied Statistics programs and teaching of consulting statistics 
are available (Carter et al. 1986, Marquardt 1987,McCulloch et al. 1985). 

The authors have taught different Applied Statistics courses at Havana University in Cuba 
and at Veracruz University in Xalapa, Veracruz, Mexico. The School of Statistics at Veracruz 
University has recently adopted an undergraduate program for preparing professionals in applied 
statistics. This program is the result of a revision of the goals and contents of previous programs 
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as well as a review of related literature and experiences in teaching and consulting (see Table 
1). The new program includes five courses on consulting, which will be conducted through the 
Laboratory of Statistios Research and Consulting (SCRL), a department of the School of Statistics. 
The first course on consulting includes an introductory conceptual development of philosophical, 
methodological and psychological topics. 

. . 
This paper presents the program for this first course. Definitions and some discussion on the role 

of consulting in teaching Applied Statistics are included. Experiences about consulting problems 
at both Havana and Veracruz University are also incorporated. 

Table 1: Undergraduate program on Applied Statistics of Veracruz University. 
Formation Areas 

Semester Statistical 
Methods 

Research 
Methods and 
Consulting 

Statistical 
Theory 

Mathematics Statistical 
Computing 

I I Exploring 
Statistics 

Using 
Exploratory 
Data 
Analysis 

Calculus I, 
Discrete 
Mathematics 

Introduction 
to Computers 

II Statistical 
Methods 

Probability I Calculus II 
Matrix 
Algebra 

Programming 
Languages 

III Basics of Sur
veys. Regres
sion 
Methodology 

Research 
Methodology 

Probability II Linear Alge
bra I 

IV Multivariate 
Methods I 

Consulting I 
:; 

Statistical 
Theory I 

Linear Alge
braH 

Statistical 
. Computing I 

V Multivariate 
Methods II. 
Experimental 
Designs I 

Consulting II Statistical 
Theory II 

Optimization 
and Mathe
matical 
Programming 

VI Experimental 
Designs II. 
Nonparamet
ric· Methods 

Consulting 
III 

Statistical 
Models I 

Statistical 
Computing II 

VII Quality Con
trol. Time 
Series. Sur
vey Analysis 

Consulting 
IV 

Statistical 
Models II 

VIII , Seminar 
• on advanced 

.1 Statistical 
Methods. 

Consulting V 
Research in 
Statistical 

2. Consulting in Statistic. 

Statistics is a practical science and its theoretical development are closely related with practical 
problems arising in other sciences. Statisticians playa relevant role in applied research projects, 
technical studies and in the improvement of organizational and productive processes, for example, 
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improving production quality and services, or advising for decision making. Statisticians work in 
government offices, in research units or in various organizations and institutions. A typical job of a 
statistician is to' advise and to consult. This is especially frequent among applied statisticians. We 
will refer to professional practice in advising or consulting. Dealing with the professional practice 
of statisticians, Deming (1986) said: "The main contribution of statisticians in any project or 
in any organization is to find the important problems: the problems that other people cannot be 
expected to perceived ". This aspect is the most important contribution in a consultation. But 
this is possible only after a clear comprehension of the client's problem; that is to say that the 
consultant must have a clear understanding of the problem. The interaction between consultant 
and client begins with more or less clearly specified client's needs. The statistiCian formulates 
the client's problem statistically and communicates it in a simple way to the client. At the same 
time the statistician should formulate the problem in terms of variables and hypotheses. Based on 
th~s formulation the statistician can elaborate some strategies for statistical analyses and explain 
to the client the advantages and disadvantages of each one. After the client's approval of the 
strategy for the statistical solution of the problem, the statistician proceeds to the implementation 
of the statistical analysis. Through the application of appropriate computational procedures, the 
statistician produces tables, graphics and prepares a simple presentation of the statistical analysis 
results, the results of a specific-problem implementation of different statistical methods. Hence, 
it is a statistical analysis strategy. The results are ordered and linked to the conclusions of the 
statistician, and discussed with the client in order to prepare a report (a research report, a paper, 
a conference, etc.). In this final stage the statistician should be able to explain the reliability ofthe 
statistical results, the confidence on causal relations, and so on. Deming (1986), Marquardt (1987), 
Joiner (1982), Hunter (1981) and Boen and Zahn (1982), consider related concepts and principles 
of professional practice of consulting in Statistics. We agree with McCulloch et al. (1985) in the 
need of reviewing the teaching of statistical consultants. In the fourth section of this paper, we 
present a first course on consulting. We introduce general criteria for distinguishing between initial 

-----c-~consultirrg__pro-bI-ems-;~ ,~~ .~''''.'-~-.- --,c':.--OC-..-.-.~~..,..~. ------~.-_~~.~--- >OC.'. -~"-----.-' 

3. "Before "and "After "Data Consulting. 

We use the term statistical consulting in a specific sense: one or several statisticians working with 
one or more persons, researchers, professionals of other disciplines or technical workers. They need 
specific statistical procedures for solving a problem of particular relevance. The client's statistical 
culture is a decisive factor in the performance of consultant-client interaction. If he or she limits 
himself or herself to posing the problem and assumes a passive role, then the full responsibility for 
the quality of the consulting is assumed by the statistician. The client's involvemeIit is a factor 
that facilitates a joint enterprise in which the consultant-client interaction should be looked upon 
as a collaborative retation. Hunter (1981) presents an analysis of different forms of consulting 
performances depending on the involvement of both partners: the consultant and the client. We 
have intensive experience in consulting at our University departments. which offers advice to 
researchers, to students whom are working on their bachelor's thesis, and to groups of professionals 
in governmental offices or administrative programs of the University. Based on our experience we 
present the following conclusions: 
(1) If the client comes to consulting when the research or study is at its beginning, then the 
relationship in the consulting context will be at a good level because it allows the statistician to be 
totally involved in the project. The client recognizes the relevant role of statistical principles in the 
planning and designing of the research's stages. Surely (her) his statistical culture has a high level. 
We call this class of consulting "before data consulting ". We have elaborated a general strategy 
for conducting the corresponding different phases of consultant-client interactions (see diagram 1.
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and Ojeda (1991a) for a detailed discussion). Using Marquardt's words, it is possible that the 
consultant assumes the role of a good statistician "totally involved "in the projects on which he 
(she) is working. Joiner (1982) pointed out: "They learn about the subject matter, who the key 
people are, .. " what the goals of the project are, and what the constraints are in terms of time and 
resources. They then help formulate a plan of action that tries to ensure that good data will be 
collected and that proper analyses are carried out, on the data collected, They help document the 
conclusions reached by the investigation ". 
(2) If the client comes to consulting when the research or the study is already going on then surely 
he or she will have problems. It is possible that the data have already been obtained, and that he or 
she is very unaware of statistical data analysis. This class of client usually has a poor statistical and 
methodological culture. Thus statistical work will be a very tedious task. We call this consulting 
case generically "after data "consulting, because it involves steps for reformulating the objectives 
of the investigation, and for obtaining a design reformulation and a reconstruction of past planning 
activities (see diagram 2. and Ojeda (199b) for details). Here total control of the statistician 
is assumed, and good psychological manipulation of the client is necessary. We recommend that 
the statistician should conduct a client training session in basic statistics, which will provide the 
client's·"rehabilitation "for future consulting cases. 

Case one corresponds generally to one or more senior or junior researchers with a knowledge 
provided by various courses in applied statistics and an intensive training in research methodology, 
In this situation the client knows the importance of statistics in designing and planning research 
activities. In such cases, it is very easy to ensure good communication, which is vital for successful 
consulting. The statistician's effort is simplified, since the client should understand fairly well 
the aims of statistical analysis and its specific proposal. The' second case generally involves a 
novice researcher (a graduate student preparing his or her thesis or a senior researcher with little 
information about statistics) or an anomalous research situation. In both cases, the consulting 
presents the need of an "ad hoc "statistical data analysis strategy, but the possibilities of applying 
sta,tistical methods are different andgenerally there are constraints in the secol),d, case. The students 
can elaborate different strategies considering only the feasibility of the reco~mendations. This is 
our main idea in this first course on consulting, and is presented in Table 2. 

4. A First Course Program on Consulting. 

In table 1 we can show that, when the first consulting course begins, the students have a 
knowledge of statistics relevant to different kinds of research projects. And they have received 
various statistical methods courses and basic training in computers and statistical packages. Their 
skills facilitate a quick introduction to consulting concepts, to psychological aspects and to the 
methodological stages in a client-consultant relationship. Thus, the first part of this program (see 
Table 2) includes teaching activities for answering main aspects on consulting: 

(1) Who is the client? 

(2) When is the consulting going to take place? 

(3) What is the role of communication ina consulting relationship? 

(4) What are the client wants and needs? 

(5) What is a consulting strategy? 
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Table 2. A first course on Consulting. 

I. 

, ;', 

I.  Basics of consulting. 

1.1 The components of a consulting relationship. 
1.2 The role of user's statistical culture. 
1.3 Statistical language and communication 
consulting. 
104 Problem definition. 
1.5 Strategies in consulting problems. 

in 

II.  "After data" consulting strategies. 

n.l "After data" consulting problems. 
n.2 Needs and identification. 
11.3 The role of EDA for defining strategies. 
11.4 "After data" strategies. 
11.5 Results and report. 

III. "Before data" consulting cases. 

IILI Goals of research. 
III.2 Designing protocol fora research case. 
IlI.3 The role ofstatistical principles in research. 
IlIA Obtaining data. 
IlL5 IDA and data analysis strategies. 
IIL6 Planning the report. 

.. 

TheteachillfCaCtivtties snbiili:rinchi<le~aJiint~iisrve lfteiaturefevieW:rB'asKeTvtn~{f98t)1Jresents-
a set of principles, ideas and references for conducting this task. The references cited in this paper 
are also important. To obtain better results, students can be clustered for developing some work 
in the classroom. We have used seminars, panel disc11ssions and student conferences with excellent 
results. 

The second part presents "after data strategies ", considering the steps in Diagram 1. Ex
ploratory Data Analysis (EDA) concepts are referred to intensively and Initial Examination of 
DATA (IDA) principles are contrasted by real data. Cox and Snell (1981) and Chatfield (1985,1987) 
are the main references. Since the students already know inferential statistical methods, we recom
mend reviewing a collection of simple consulting problems (those considered for solving graphical 
displays, descriptive measures, and basic inferential procedures like t and F tests, linear regression, 
analysis of variance and contingency table analysis). Student experiences on past assignments in 
consulting "after data "problems, are highly recommended for use in teaching activities. To guide 
student discussions on data analysis strategies are also recommended. 

The last part considers "before data" consulting cases. The steps for conducting these cases, are 
presented in Diagram 2. We recommend the analysis of various real problems (consulting in action). 
After this, a retrospective evaluation and an identification of concepts, with real analyzed problems, 
should be conducted. Videotapes and other communication media may be used to demonstrate the 
psychological and methodological aspects in consulting (McCullochet al. 1985). The students have 
only a limited knowledge of statistical methods, hence the choice of consulting problems for this 
section is fundamental. In this sense, it is not possible to expect the students to conduct a complete 
real consulting case. But, as the course's goals point out, it is the student's first live experience in 
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consulting. The teacher's work in this section will require substantial organizational planning. But 
the student's involvement in discussions and their intensive work in the defining steps of consulting 
selected cases will qe the beneficial reward that compensates for the arduous classroom planning. 

The joint teacher-student experiences on consulting in action are important components in 
developing this first course. We had good classroom evaluations in discussing relative merits of 
different strategies for data analysis in particular consulting cases. We focused our discussions on 
characteristics of consulting problems for which certain statistical techniques are especially useful. 
For this purpose, students can be clustered with each group having a specific consulting problem 
assignment. The groups are asked to identify the elements of this particular problem and to 
construct a specific strategy to satisfy the client's wants and needs. Then, each group presents 
its approach to the problem, the elements considered for building the strategy and the results and 
conclusions obtained. These teaching activities can be used in both "after "and "before "data 
consulting cases assignments. We consider that a good course design, however, guarantees success. 

In this proposal, we do not consider evaluation aspects and other issues of the implementation 
of the program. With respect to evaluation, we do not have uniform criteria. We think that each 
instructor should elaborate a specific plan for an adequate evaluation, according to the general 
conditions in which the course is implemented. Of course, independently of the teacher's or the 
conditions, the evaluation should focus on the main objective ofthe course: to develop the student's 
abilities for building strategies in a consulting situation. We also recommend that in implementing 
this program, McCulloch's point of view (McCulloch et al. 1985) should be considered. 

5. Additional Comments 

We have proposed a consulting training program, with an undergraduate applied statistics 
program in mind. But this proposal can be adapted to other situations. For example, we mention 
an applied statistical training course for practicing engineers and scientists interested in quality 
and industrial experimentation. Workshops on consulting can be conducted using our program for 
training at a postgraduate level. . . 

We also consider our particular ejq>erh:ince in teaching Applied Statistics for statisticians and 
other scientists. We agree with colleagues in other statistical centers and institutes with respect to 
this new approach in teaching statistics. For points of view and additional comments, see Ojeda 
(1991b). 

We think that our students can understand consulting better when presented in action. The 
teaching activities should be organized using a set of real consulting problems. For us, SRCL con
stitutes the main component for implementing this first course. But we think that each department 
or faculty with a consulting unit can implement it successfully. 
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Editor's note: Ojeda's figures are at the end of this newsletter 
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3 Subscribing to the Consultirtg~etwork ~TAT-L:~~Correctio~_ 

The instructions for subscribing to the STAT-L consulting network that I published in the previous 
issue of this newsletter, contained a mistake. To subscribe, one needs to send the one-line message 
to 
listserv@mcgilll.bitnet 
The message is: "subscribe stat-l first name lastname. " 
This has worked for me. I appologize for any inconvenience ~ausefby the incorrect subscription 

directions. 

4 Call for Contributions 

. Anyone wishing to publish an article in this forum on any aspect of Consulting contact Rob Leighty. 
I am particularly interested in contributions concerning 

• 	 Consulting problems suitable for a problem corner- Difficult consulting problems that we 
could write up with a call for comment by our readership. While this is clearly less responsive 
than a co;nsulting news network, it does provide a mechanism for obtaining feedback on vexing 
problems. . 

• 	Reviews of books, tapes, software or other educational materials appropriate for those who 
perform statistical consulting or statistical consulting education. We would be interested in 
suggestions for items you would like having reviewed. 
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• Articles on non-statistical aspects of statistical consulting 

• Case studies suitable for presentation in classroom settings 

My email address is rml osustat.mps.ohio-state.edu. My US mail address is: 

Departme:pt of Statistics 

The Ohio State University 


1958 Neil Avenue 

Columbus, Ohio 43210-1247. 


) 
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EDA is used for building a strategy for 
Statistical Data Analysis 

---_.+ 

EDA and IDA 

are used 
Modeling or data 

analysis is adequate 

Yes 

Results are interpreted and a 

Compact report is written up, I 

Client-consultant interaction for 
writing the research report 

The strategy 

for statistical 

data analysis 

is implemented 

I

i 

Diagram 1. "After data" general steps in a consulting 

strategy (Adapted from Ojeda 1991). 

Client comes in 

Client's needs and 

wants are defined 

Rebuilding goals and steps in the research 

project.or study , 
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Diagram 2. "Before data" steps in a consulting strategy. 

Research goals 
~. are determined 
\ 

Research is 

elaborated, 

Statistical Techniques 

for obtaining data are 

adapted and a strategy 

for statistical data 

analysis is specified 

Data is 

obtained, 

The strategy for statistical 

data analysis is 

implemented (see Diagram 1) 

i 

l 

1 End 

I 
I 

I 
r 
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