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ASA NEW ORLEANS MEETINGS 

August 21-25, 1988 


In New Orleans there will be a variety of activities related to statistical consulting and to 
consultant education: 

Sunday-Monday, August 21-22. Registration Area: Our committee will have an information table 
to sign up new members and collect SUBSCRIPTION FEES (see Item 2 of this neWsletter). 
Committee members: Please contact Janice Derr if you can take a turn at this desk. 

Monday, August 22 at 5:00. There will be an open meeting of the ASA Committee on Statistical 
Consulting Education. We'd like to get ready for the 1989 Sesquicentennial Annual Meetings, so 
please plan to attend. We hope to aqjourn to some lugubrious New Orleans happy hour after 
the meeting! 

Monday, August 22, 9:00-5:00. James Boen (University of Minnesota) will be conducting a 
workshop on "Psychosocial Aspects of Consultation". Registration for this workshop is through 
the ASA Continuing Education Office, and there is a fee of $205.00 for ASA members, 5240.00 for 
non-members. 0.7 Continuing Education Units are awarde.d for completing this workshop. 

Tuesday, August 23, 10:30-12:20. George Milliken (Kansas State University) will chair an invited 
session, sponsored by the Section on Statistical Education, on "The role of the statistical 
consultant in the analysis of messy data". This session will feature talks given by Dallas 
Johnson (Kansas State University) on "Messy experimental design", Richard Landis (Penn State' 
University) on "The role of the statistical consultant in the analysis of messy categorical qata", 
and Fariborz Khorasani (INTEL Corp.) on "The changing philosophy of quality and productivity". 

Tuesday, August 23, , 2:30-2:00. Jack Schuenemeyer (University of Delaware) will lead a 
luncheon roundtable discussion on "University-Industry Internships". Preregistration for this 
roundtable is required with a fee of $19.00. 

Wednesday, August 24, 8:30-10:20. Our Committee is co-sponsoring .an invited contributed 
session along with the Section of Statistical Education on "Use of the computer in consulting 
and teaching statistics". The session is chaired by Richard Einsporn, and features talks by Sara 
Tung on "An expert system for statistical consulting--definition and design", Jack Schuenemever 
on "An expert system for statistical consulting--a demonstration", Bruce Cristensen on "An 
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algorithmic guide to statistics", Barbara Mann on liThe search for a valid model: a real 
regression problem", Fanny O'Brien on "The road to discovery: education in experimental design 
using interactive statistical software", and Cheng-Tao Chang on "The use of Minitab in 
undergraduate quality control courses". 

SUBSCRIPTION FEE 

The Statistical Consultant newsletter has used up the grant for production fees so generously 
provided by The Allied Foundation. Therefore we will begin to charge an annual subscription fee 
of 55.00.' We are very fortunate that the ASA Section on Education will permit us to administer 
this budget through their treasury. 

The annual fee will cover newsletters published betweenSepbember and August of the next 
year. This timing is chosen so that subscription fees can be collected at ASA national meetings. 

If you would like to continue to receive the neWSletter, please fill out the subscription form 
shown below and send it to our editor, Janice Derr. Make your check for $5.00 payable to The 
American Statistical Association. We hope to continue to keep you on the mailing 
list! 

The Statistical Consultant 
Subscription Form 1988/89 

(Print or attach mailing label) 

Name: Send check and form to: 
Al;tdre.§§:_______~ Bill Bridge_§_ 

Department of Experimental Statistics 
Clemson University 
Clemson,SC 29634 

Clip and mail with a check for $5.00 
payable to the American Statistical Association 

EXPERT STATISTICAL SYSTEMS: --Bill Bridges, Clemson University 
WILL THEY MAKE CONSULTANTS 

OBSOLETE? This article will address the question 'Expert 
statistical systems: Will they make 

Are statistical consultants being replaced by consultants obsolete?' The specific issue to 
intelligent computers? How should we be considered is the use of expert systems 
change our training of statistical consultants for the design and analysis of eXPeriments. 
in response to recent developments in This article will not attempt to completely 
interactive statistical software? In the last answer the question, but rather discuss 
issue, we began a series of commentaries some issues surrounding it from the 
on statistical expert systems. We hope to perspective of a consulting statistician. 
continue this discussion and encourage 
comments from our readership on this very We should begin the discussion with my 
central new development which affects the definition of an expert system since many 
nature of the profession of statistical exist. An expert system will be defined as a 
consultants, and by extension, the way we computer software package that prompts 
educate future consultants. In this issue, users to input some information about a 
Bill Bridges (Clemson University) offers his proposed experiment and then suggests a 
commentary: deSign andlor analysis. This is a somewhat 

limited definition which does not consider 
Expert Systems for Design and Analysis of the different programming methods that 
Experiments allow expert systems to perform this task or 
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define the different types of expert systems; 
but it will focus the discussion on a general 
type of expert system that has been 
suggested as a replacement for some 
consultants. 

At first, an expert system of this type would 
appear to be able to perform many of a 
statistical consultant's tasks and in fact they 
can perform two very important tasks.· The 
first is to assist experimenters with well 
defined design and analysis problems (e.g., 
to set up and analyze a randomized 
complete block design). This will be good 
for the experimenters since they will not be 
waiting for a visit with a statistician and for 
statistical consultants since it will relieve 
them of some of their routine consulting. 
Expert systems to perform this service are 
available now. For examples check an issue 
of AMSTAT news or see a recent review of 
design expert systems In the Statistician s' 
Microcomputer Users' Group newsletter 
(SMUG, P. Marsh Ed., Vol. 5, No!. 1, Spring 
1988). The second task that expert systems 
can perform is to serve as "expert tools" for 
consultants. Expert systems can be used to 
recall a specific design the consultant may 
have forgotten or to quickly ·'av out or plan 
a deSign and analysis. Both these uses 
allow the consultant to, spend more time on 
difficult consulting problems. 

This brings up the issue of consulting tasks 
that expert systems cannot perform, at least 
at this time and possibly not ever. Three 
functions of consulting statisticians quickly 
come to mind. The first task is to find the 
appropriate design and analysis in problems 
that are not standard or are not well 
defined. It is often very difficult to work 
through the complex maze of questions to 
arrive at the correct design and analysis for 
a given experiment. In the best situation 
the statistical consultant is a collaborator in 
the research project from the beginning and 
the choice of design and analysis involves 
some creativity. The consultant often sees 
the problem in a unique way to arrive at an 
appropriate design and analysis. In some 
cases the design and analysis is unique to 
that experiment. As fields and disciplines 
become more complex, the need for 
consultants to be involved in creative 
collaboration becomes even more important. 
Expert systems help consultants in this area 
because they free up more time to work on 
these difficult problems. Expert systems 
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may eventually provide more of this type of 
service as the prompting for input 
information becomes more elaborate. 

The second task involves knowing how to 
choose designs and analyses based on 
estimated design parameters. One mistake 
in the specification of a parameter of the 
experiment (e.g., the block variance 
component) can lead to the incorrect choice 
of design and analysis. Consultants usually 
take this fact into account (although often 
implicitly) to make sure the design choice is 
robust against the effect of these mis
specified parameters. This difficulty may 
soon be solved (or may already be solved) 
through the use of more elaborate 
programming in expert systems to produce 
"robustH design choices. 

The final task is that of interpretation. A 
consultant's job in analyzing an experiment 
with a colleague involves not only the 
number crunching and the production of 
effective tables and graphs,but the 
interpretation of results and suggestions of 
where to move next. There are no standard 
rules or methods for performing this task. 

. As WIth the choice of desigl1al1d analysis in 
difficult problems, it is often unique to that 
situation. It involves not only understanding 
the numerical analysis, but knowing a great 
deal about the experimental materials and 
the objectives. Obviously, the interpretation 
is often the most difficult part of a 
consultant's job and the use of expert 
systems to do this seems unlikely. 

In summary, we can see that expert 
systems can perform some of the tasks for 
statsitical consultants and they can make 
consultants more efficient and productive, 
but it is difficult to envision expert systems 
completely replacing statistical consultants 
for the design and an~lvsis of experiments. 
From a consulting statistiCian's perspective 
the use of expert systems to completely 
replace statistical consultants in the design 
and analysis of experiments is very 
disturbing due to the importance most of us 
place on the correct chOice of design. We 
.close with a quote from an anonymous 
consulting statsitician which makes this 
point: "A well designed experiment results 
in good data with the results being obvious 
and fairly robust to whatever analYSis is 
applied to the data. A poorly designed 
experiment often results in bad data where 

, " 
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the results are cryptic and even the most 
elaborate analysis may not yield any useful 
information". 

JOB SATISFACTION/DISSATISFACTION 

AMONG STATISTICAL CONSULTANTS 


In the past two issues we featured 
commentaries from statistical consultants in 
different fields. We asked them to discuss 
sources of satisfaction and dissatisfaction in 
their role as consultant. We hope this 
series will continue to identify educational 
and training needs of statistical consultants, 
and develop strategies to reduce sources of 
dissatisfaction. The following commentary 
is from Robert Umholtz, who is a statistician 
with the US Army Ballistic Research 
Laboratory at the Aberdeen Proving Ground, 
MD: 

1. Statistical Consulting for the US Army 

--Robert Umholtz, Ballistic Research Lab 

Although I have never been in a full time 
consulting capacity, several of my positions 
with the Federal GO~vertrrnenf h-aveirivofved 
consulting on roughly a 50% basts. The 
rest of my time is spent on experimental 
design, data analysis, and. computer 
programming. 

The most satisfying aspect of statistical 
consulting to me is the diversity of 
applications that I work with. My current 
position with the US Army Ballistic Research 
Laboratory is the best example of this. 
Although most of my projects are, of 
course, in ballistics, I have also done a lot 
of consulting for the Human Engineering 
Laboratory. My past position have given me 
the opportunity to work in the areas of 
reliability, highway wafety, and toxicology. 
One of my current projects deals with 
determining the feasibility of using 
methanol fuel instead of gasoline in Army 
vehicles. I have been involved with 
briefings at the Pentagon level, and it is 
very gratifying when work that I've had a 
part in gets attention at high places. 

Another beneficial aspect of consulting is 
the opportunity to work on problems that 
lead to research and publication. Several of 
my consulting projects have led to co
authorship on publications. 

Job Satisfaction 

Many of the clients I have worked with have 
a very good knowledge of statistics and 
experimental design, and so they come with 
difficult problems that take a long time to 
come up with solutions to. My inability to 
find solutions to some of the problems 
quickly causes me frustration and 
dissatisfaction at times. I probably fall into 
the same lot as many statisticians by not 
keeping up with new developments as I 
should. 

The workload tends to be unsteady, and it 
gets frustrating when several projects 
become hot at the same time. The 
advantage is that during the. lighter periods 
it's possible to get involved in a research 
project or catch up on journals. 

The most beneficial experience to the 
consultant portion of my career was my 
employment as a graduate research 
assistant while working on my Master's 
degree. Although the primary emphasis of 
this position was writing and updating 
computer programs, I did get to do a fair 
amount of consulting with faculty and 
graduate students on their experimental 
design and data analysis probl€lIns. I was· 
exposed to several different areas of 
application, including agriculture, veterinary 
medicine, engineering,. and home 
economics. This experience was beneficial 
to me because it gave me my first 
opportunity to apply my coursework to real
world research problems and come out of 
the "ivory tower". I do not underestimate 
the importance of theory, but I have always 
derived the most satisfaction from finding 
an application for what I've learned. 

My formal coursework did not include any 
training, per se, in the art of consulting. 
This didn't seem important to me when I 
was in school, but now I feel that I' would 
have benefitted from some training in this 
area. Such a course (or courses) should 
stress communication (both oral and 
written) and effective listening techniques. 
We should also learn to be good sales 
people, because, after all, when we help 
design an experiment, we are trying to sell 
our ideas and to get our clients to keep 
coming back to us. 

I feel that our graduate education would be 
enhanced by taking more coursework 
outside of the statistics and mathematics 
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departments in areas that statistics can be 
applied to. This possibly should include one 
or two courses above the introductory level. 
This also was something that didn't seem 
important before, but in the consulting 
business it's important to know as much as 
possible about the area of application that 
you're dealing with. Short courses or 
correspondence courses can help toward 
this goal. 

STATISTICAL PROBLEMS AND SOLUTIONS 

A solution at last: We have received a 
proposed solution to the consulting problem 
presented in the previous issue. Chiangjian 
Jian, a Ph.D. student from the Department 
of Statistics at North Carolina State 
University, has sent in the following 
suggestion which we have edited a little: 

Since cows respond quite differently due to 
variation in natural resistance to bacteria 8, 
infections of 8 on individual cows with 0000 
or AAAA, Le., none or all teats infected by 
A, could be due either· to the effect of 
resistance or to the presence or absence of 
A. So the experiment Should include only 
individuals with both infected teat(s) by A 
and healthy teat(s) to which B is applied. 
Only individuals with both Band non-B 
teats carry information about the 
association between the 8 and A. Then the 
2x2 table with counts of teats can be 
obtained from individuals with all A, non-A, 
Band non-B teats. The null hypothesis will 
be the presence of B independent of the 
presence of A, and several testing methods 
can be used. 

We'd like to thank Changjian Jiang for 
responding to the challenge and invite 
comments on the proposed solution. 

And another new problem: This issue's 
consulting problem comes from Peninnah 
Miller (Western Michigan University): 

The Gregorc Style Delineator Research 
Instrument is used in the social sciences to 
measure cognitive style. The instrument 
yields measurements on four "channels": 
concrete sequential, concrete random, 
abstract sequential, and abstract random. 
Each of these four has meaning to 
researchers who use the instrument as to 
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subjects' preferred styles of learning. 
However, the four scores from the 
instrument sum to 100 for each subject. A 
score may take on a value from 1 0 to 40. 
The researcher.s are often interested in 
comparing the profiles of groups of people 
and in determining which is the dominant 
channel for each group. 

Solutions to this problem should be 
addressed to: 

Ron Wasserstein 
Dept. of Mathematics and Statistics 
Washburn University 
Topeka, Kansas 66621 

Newsletter transitions: I am going on 
sabbatical to Eli Lilly's International 
Research Centre in London, England, where I 
will be working with the Basic Sciences 
group as a consultant and as an educator. 
In my absense, Ron Wasserstein will take 
over as editor. Ron has all my good wishes 
and I want to express my appreciation to 
the many people who have contacted me 
and who have contributed to this 
newsletter. It has been very enjoyable and 
educational! 

-----Janice Derr 
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