
1 

THE STATISTICAL CONSULTANT 


Section on Statistical Consulting American Statistical Association 
Robert M. Leighty and Thomas J. Santner, Co-Editors 
Winter 1993, Volume 9, No. 3 

IN THIS ISSUE 

1. Statement from the Section Chair - Dallas E. Johnson 
,2. Continuing Education Course Announcement 
3. Statement from the Past Chair - William C. Bridges, Jr. 
4. Some Consulting Problems-Three Requests from Colleagues 
5. Credit Scoring Applicants: The Problem of Inferring Performance for Declines 
6. Three Colleagues' Requests: Discussion by Christopher Chatfield 
7. Call for Contributions 

Statement from the Section Chair - Dallas E. Johnson 

l am happy to announce that I have appointed Dr. Marcia Gumpertz to the position of PROGRAM 
CHAIR ELECT for our 'section. Marcia ,~ill be responsible for putting together our section's 
program for the 1994 annual meetings. If any of you have a session that you would like to organize 
or see orga:nized, please contact Marcia, I am sure she will be looking for great ideas. Marcia's 
e-mail address is 

gumpertzstat.ncsu.edu. 

The Continuing Education Committee is continuing to look 'for. courses which can be held in 
conjunction with either an ASA annual meeting or an ASA winter meeting. If our Section co
sponsors a course, our Section can receive a portion of the income, if more than 3'4 people sign 
up for the course. Course presenters could receive $500 for travel and $400 for an honorarium., In 
addition, our Section will,match the $400 honorarium for presenters of courses that we.co-sponsor 
provided that our proceeds from ASA will cover our cost. The numbers above are for a one-day 
course presented in conjunction with our annual meeting. If anyone is interested in proposing a 
course which our Section might be able to co-sponsor, please contact me. 

As you know our section is fairly new, but we have approximately 1,150 members .. This makes 
us one of the larger sections of ASA~ Since each of you is willing to pay the dues which have been 
set for our section, I thank you. Our treasury is growing, .and we are, looking for good ide.as to 
which we might put our money to use and provide needed services for our members. 

If any of you know of any activities that which are important for our Section to get involved 
with during my year as Chair, please let me know. Also let me know, if you have any suggestions as 
to how our money can be used for the betterment of our section or statistical consulting in general. 
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Some sections use a portion of their funds to i>rovide a mixer for section members at the annual 
meeting. What do you think about this? If our section held a mixer would you come? Would you 
prefer an evening mixer, noon time mixer, or breakfast mixer? 

I hope that you will all make a special attempt to come to the Section's Business Meeting in 
San Francisco. Sections are becoming more important and can become powerful entities within the 
ASA. I hope all of you will help your executive committee and me make wise decisions through9ut 
this year. 
I can be reached bye-mail at: 

DEJOHNSNKSUVM.bitnet. 

Dallas E. Johnson 
Department of Statistics 
Kansas State University 

Manhattan, Kansas 66506-0802 

2 Continuing Education Course Announcement 

A one-day continuing education workshop is scheduled to be presented in this year's Joint Statistics 
Meetings in San Francisco. The workshop, "Skills to Increase Effectiveness in Statistical Consulting 
and Collaboration", is co-sponsored by the ASA Section on Statistical Consulting. The presenters 
are Janice Derr, Department of Statistics, Penn State University and Sandra Stinnett, Department 
of Biostatistics, University of North Carolina. 

3 Statement from the Past Chair ~William C. Bridges; Jr. 

The 1993 nominees officers for the officers of the Section on Statistical Consulting are: 

Chair-elect 
Sandra Stinnett, University of North Carolina 
Uwe Koehn, University of Connecticut 
Secretary/Treasurer 
Linda Young, University of Nebraska 
Michael Ames, New MexicO State University 
Section Representative 
Harry Khamis, Wright State University 
Janice Derr, Pennsylvani~ State University 
Executive Committee 
Barty Moser, Oklahoma State University 
Stephan Arndt, University of Iowa 

The past year was interesting and educational as Chair of the section. The primary accom
plishment of the section during the last year was supporting the new ASA journal in ~gricultural, 
biological, .and environmental statistics. This was in response to requests from members of our 
section and ASA members in general (see the letters section ofthe January issue of AMSTAT News 
for a reference to this). This new journal will be a valuable service to our membership involved 
in agricultural, biological, and environmental consulting, just as Technometrics is useful for our 
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membership involved in consulting in the physical sciences. I am pleased with the support our 
Section gave to this clearly needed project. 

While this project and the general chair business were interesting, it diverted my attention 
from the topic I had hoped to focus on as Chair: Identifying additional services our section provide 
members beyond the basic services of: 

(1) sponsoring invited and contributed sessions at the annual meetings, 
(2) sponsoring short courses, 
(3) producing proceedings from the meetings, 
(4) sponsoring roundtable discussions at the annual meetings, and 
(5) producing the newsletter. 

Some ideas of additional services that have been suggested to me involve: 

(a) issuing a report on ethics in consulting, 
(b) certification of consultants, 
(c) devising methods of evaluating consultants, 
(d) sponsoring consulting internships, and 
(e) directories of statistical consulting units. 

As past chair I intend to pursue some these projects. IT you have any thoughts on additional 
services we could provide, please contact me. I hope to include all these topics in a preference 
questionnaire in the next Newsletter. The results can be used to identify the most important 
services and then 1 can pursue the details. 

William C. Bridges, Jr. 
Department of Experimental Statistics 

Clemson, University 
Clemson, SC. 29634-0367 'J . 

Some ConSUlting Problems-Three Requests from Colleagues 

It is now generally agreed that graduate statistics students should be taught the general principles 
of statistical consulting. This needs to be linked with the study. of real problems as "experience is 
the real teacher". 1 like to pose real problems to my students and see how they react. You may like 
to try your hand at the following, slightly simplified, consulting problems which have been posed 
to me recently. You may also like to try them on YoUJ! students. How would YOU respond to the 
following situations: 

a. 	A colleague from the Chemistry department says he has fitted a straight line to some data 
and asks you to give him the formula for the standard error of the intercept so that he can 
do a test on it. "This really will only take a minute of your time" he says. 

b. A colleague from the Social Sciences department says he has collected some categorical data 
classified by two types of attribute and asks you to give him the formula for calculating the 
X2 goodness-of-fit test statistic. "I don't want you to do the analysis as 1 know you are a 
busy man. Just give me the formula" he says. 

c. 	A colleague from the Biology department is examining the fitness of a sample of 100 students 
at the University. The students run a mile at a time convenient to them and record the 
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running time. Eleven students fail to complete the course and the remaining 89 students 
have a running time mean and standard deviation which your colleague has calculated as6 
minutes 15 seconds and 55 seconds respectively. "Would you test the null hypothesis that the 
average time is 6 minutes" she says. "It is a t-test isn't it?" 

Editors' note: We have deliberately separated Chris Chatfield's response to these queries, so that 
our readers can pause to ponder possible responses'to the requests described above. See Section 6 
below for his commentary on these problems. 

Chris Chatfield 
School of Mathematical Sciences 

University of Bath 

Credit Scoring Applicants: The Problem of Inferring Perfor
mance for Declines 

The prOcess of modelling the variables important in the extension of credit is referred to as "credit 
scoring." This modelling process, which often uses statistical methodology (such as discriminant 
analysis or log- linear models), has been carried out by banks and other financial institutions. 
Based on statistical analysis of historical data (the good customers and the bad), certain financial 
variables are determined to be important in the evaluation process of a credit applicant's financial 
stability and strength. This analysis produces coefficients which are translated into "score weights" . 
Subsequently, information on these important variables is obtained for new bank customers. An 
overall score for these new applicants is produced by adding the weighted scores which were gen
erated from the responses to the different variables. If this overall score is above a predetermined 
cut-off point, the loan applicant receives a certain line of credit. If not, the applicant is denied 
credit. 

The primary objective is to develop afi'effective scoring model that contains only a small num
ber of predictor variables. These "scorecards" are then used to evaluate all credit applicants in the 
future. This allows for consistency in credit evaluation and efficiency in processing. When imple
mented effectively, the scorecard should be able to rank order the entire population of applicants 
by risk . 

. One important drawback in developing a model for score weights is that only accounts that were 
approved in the past have performance data. That is, once an account is opened, and a measurement 
time-window established, an account can be evaluated by observable payment behavior criteria to 
judge whether it turnedout to be good or not. However, those accounts that were declined have no 
such performance history and thus, cannot be evaluated regarding eventual outcome status - either 
a good or a bad. If these acco1,lnts are not included in the analysis because of the lack of a value 
for the dependent variable, then all the applicants who applied for credit are not being considered 
- Le., the statistical analysis would be performed on a group of accounts that were pre-screened. 
The pre-screening causes a statistical bias if the resulting scoring instrument is used to evaluate all 
future credit applicants. 

In order to address this shortcoming, a· number of different statistical techniques have been 
introduced to solve this problem of "Reject Inference"; The problem can be summarized as one of 
trying to estimate the payment performance of applicants who were previously declined credit so 
that they can be considered in the statistical analysis and represented in the subsequent scoring 
instrument. Knowledge of the outcomeof these declined accounts is critic~ ifthese scoring models 
are to correctly evaluate all future applicants. . 
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,There are many solution procedures that are employed in the ctedit scorecard industry. The 
first method is to assign a "bad" loan status as the outcome or the value of the dependent variables 
for each of the declines. Then the statistical analysis is performed on all the applicants (with 
either observed or inferred behavior) considered. The main problem with this approach is that the 
resulting scorecard only reinforces the screening process that is currently in place. If there were 
"good" applicants who were being rejected before, a new scorecard built with this methodology 
would reinforce previous lending practices and these "g'ood" accounts would continue to be declined 
because they were represented as "bad" accounts in the analysis. As a result, the newsc~ring tool 
will not improve overall portfolio bad rate. 

A second method is to find, by a number of different methodologies, approved accounts that 
look very similar in profile to each individual rejected account. Then the behavior of the approved 
similar account is inferred or assigned to the rejected applicant. Again the statistical analysis to 
build the scorecard is performed with all applicants considered. The actual determination of what 
constitutes a "similar account" can prove to be very difficult and, hence, makes this process almost 
infeasible. 

A final'method of reject inference, the one favored by·the industry, is' to' effectively build two 
separate models. The first scoring model is built on the approved applicants only. Once this is 
created, the rejects are scored out and, based on their score and the probability or likelihood of 
being a good or bad, a good or,. bad qutcome is estimated,and,assigned to the reject. Then all. 
this information is combined (the observed and the assigned outcomes) to build a final scorecard. 
Thus, the scorecards are created based ona statistical analysis of the entire applicant population. 
Although there are shortcomings to this methodology, it has' provided consistent estimates that 
result in fairly robust scoring instruments. The main concern with this approach is that the 
assignment process is primarily all or nothing (either good or a bad behavior is assigned) where a 
level of degree (high probability of a goodor a bad) may be better suited. 

It is easy to see that the performance of the scorecard is really only as good as the "reject 
inference" procedure and the corresponding results .. There has' been much debate within the credit, 
scorecard industry concerning how rejeCt inf~ience should be performed and which method of reject 
inference is the most efficient and effective approach. At present, it is safe to say that there is no 
consensus as to the best methodologyt.<?1>e employed. 

Kevin J. Leonard 
School of Business and Economics 

Wilfrid Laurier University 
75 University A venue West 

Waterloo, Ontario, CANADA 
\N.2L 3C5 

Three Colleagues' Requests: Discussion by Christopher Chat
field 

In my experience, the most important component of good statistical consultation is the ability to 
ask the right questions. It is very easy to give the "right answer to the wrong problem" (sometimes 
called "an error ofthe third kind") or make erroneous assumptions or respond wrongly to incomplete 
or inaccurate information. You may need to be persistent. It is always essential to ask to see the 
data. 

The three examples illustrate the above general points. 

5 



7 

In (a) I could just have written down a formula, but I asked to see the data. The scatter plot 
was clearly curvilinear. However my colleague assured me that "chemists ~ways fit straight lines 
to this sort of data". I pointed out that this was unwise and that there was little point in my giving 
him a formula which'depends on an incorrect model. 

In (b), I could also have just written down the formula. However I asked to see the data and 
found that frequencies had been converted to percentages! Thus the standard formula would not 
have "worked". 

In (c), I could just have done a t-test as requested, but there are many questions to be asked. 
Is the sample of 100 students selected randomly, and, if so, from what population? Are the eleven 
students missing at random, or are they the most unfit students? If the latter, then the mean is 
potentially misleading and alternative statistics need to be considered. And why is the given null 
hypothesis of particular interest? It sounds as though "six minutes" is an arbitrary value (which 
indeed it was). It turned out to be much more important to summarize the data in a sensible way 
than tc;> carry out a (very artificial) significance test._ 

The first two of these examples are discussed in Chatfield (1991 ),/,wllich offers general guidelines 
for avoiding "trouble" in tackling real-life statistical problems. Further advice on good consulting 
practice .may be found in various references such as Hand and Everitt (1987) and Chatfield (1988, 
Chapter 10). 

As regards teaching these general principles, I think it is essential to find ways of getting 
students into the habit of asking questions. One (rather horrid but effective) way is to set questions 
which are deliberately incomplete or even wrong (as can happen in real life). Another instructive 
exercise (in case you haven't seen it before) is to ask students: 

"What is the average of the numbers 5, 10,350, 355?" 

Most students will look suspicious but still say 180. The correct response is of course, not an answer, 
but another question, namely "What are the numbers?" You should never analyse numbers without 
knowingwhat they are. ~n this case, on being told that the numbers are phase angles (so that 350 
for example corresponds to -10 degrees), it"becomes clear that.the sensible way to average the data 
is as "zero degrees" . 

References 

Chatfield, C. (1991): Avoiding statistical pitfalls (with discussion. Stat. Science, 6, 240-268. 

Chatfield, C. (1988). Problem Solving: A Statistician's Guide London: Chapman & Hall. 

Hand, D.J. & Everitt, B.S., eds. (1987). The Statistical Consultant in Action. Cambridge Univer

sity Press. 


Call for Contributions 

1. Anyone wishing to publish an article in this forum on any aspect of Consulting should contact 
Rob Leighty or Tom Santner. We are 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 consulting 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 

Our email addresses are rml@osustat.mps.ohio-state.edu and tjs@osustat.mps.ohio-state.edu, 
respectively. Our mail address is: 

Department of Statistics 
The Ohio State University 

1958 Neil Avenue 
Columbus, Ohio 43210-1247 

United States 

2. Anyone wishing to volunteer their help developing appropriate mechanisms for implementing 
certification should contact Barbara Bailar at the ASA office. 
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