
Are there any Questions?

Jay Martin Anderson1

  Are there any questions?  By my calculation, those of you in the 

front rows may have heard that over one thousand times during your college 

careers.  My faculty colleagues may pose that question ten thousand times in 

their professional lifetimes.  But let's be honest:  for many on both sides of the 

lecture podium it's a non-question.  It's a signal to put your notes in your back-

pack and get ready to leave the classroom for Jazzman's or your next class.  For 

those of us who have attended professional conferences, it may be the question 

we have to ask, but don't really expect to answer, and there are certainly many 

of my colleagues (present company excluded) who simply talk through the Q&A 

time because they think they have so much of importance to say or because 

they don't want to take questions.  

 My thesis this morning is that it's not the question we should take for 

granted and not the signal to leave.  It's the question we should always be ask-

ing, and the answer should always be "yes."

 Let me begin be rewinding over fifty years and tell you the story of a col-

lege freshman.  This student was thrilled to be going to college.  After a week or 

two he wrote home (this is long before email and texting) to report:  "I've al-

ready learned so much!"  and then he went on to enumerate what he had 
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learned in his five courses:  the gas laws, the properties of conic sections, 

strong and weak German verbs, political theory and all about John Dos Pasos's 

USA.  To be sure, the student didn't have the same enthusiasm for all of these 

particles of learning, but he was totally consumed by the learning.

 Now let's fast forward to the present.  A graduate student has set to work 

solving a problem.  He has one idea, and he develops that idea successfully, 

writes a paper and submits it.  The paper is published, and the student gets his 

Ph.D.  

 What's wrong with this picture?  At first blush, you might say: "Nothing.  

The young freshman is enthusiastic about learning, probably getting good 

grades, and is on his way to a promising college career.  The graduate student 

has done what graduate students do:  solve a small problem, publish their first 

paper, get a degree which entitles them to good jobs."

 What I think is wrong with this picture is that both students have accu-

mulated only answers.  They have failed to ask, "Are there any questions?"  Now 

you might argue that a freshman is too naïve to ask questions.  It is perhaps 

enough for a freshman to read the Founding Fathers, learn to conjugate Ger-

man verbs, learn to take derivatives and anti-derivatives, learn to analyze an 

unknown by group separation.  In fact, it may be just fine for a freshman to 

learn facts and skills:  he or she may not be ready to ask questions, but simply 

to answer them.
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 The situation is somewhat more serious for the graduate student, how-

ever.  He has confined his work to finding one answer to a question; he has de-

voted himself to just this one answer without seriously exploring other an-

swers.  Worse than that, he probably has no client:  no one who is interested in, 

or will take ownership of, his answer, no one to ask him questions and no one 

whom he can question.  If he does have a client, he has failed to engage the cli-

ent with questions.  His work will end with one conference presentation.  

 On a personal note:  at my thesis defense, my examiners asked me sev-

eral questions which I could not answer.  One of these became the first paper I 

published after graduate school.  My thesis work didn't end when I walked away 

with my diploma; it began to take on a life of its own because the answer that 

my thesis proposed prompted new questions which required new answers 

which prompted new questions.... and so on.

 Asking questions has become the core of my intellectual life and much of 

my personal life as well.  I frequently respond to the student who remarks, 

"This is probably a stupid question, but..." by replying, "The only stupid ques-

tion is the one you don't ask."  I would like to offer three examples:  one from 

teaching, one from research, and one from the life of faith.

 Let me start with the latter.  I go to a church called St. Thomas, named for 

the famous "doubting Thomas."  One of us has recently suggested that our 

motto might be "Doubters R Us."  Our church worked hard for about a decade 

bringing the program called "Alpha" to Lancaster County.  The symbol of the 
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Alpha program is a person carrying a huge question mark.  The idea is simple:  

no question is off-limits.  Although I may have found some answers which are 

sufficient for me, I will welcome your questions and ask you to respect my 

doubts.  

 In the liturgical churches, we read the story of doubting Thomas during 

Eastertide, and so I've just heard the story again.  It is clear to me that Jesus re-

spects Thomas's question.  But it's just as clear that Jesus says that his is a 

question which doesn't need to be asked over and over again.   "Now that I've 

answered your question, Thomas, you — and others — don't need to ask it 

again, for the answer won't change."

 Outside the domain of faith, there are many questions which don't need 

to be asked twice.  I don't need to ask, "how fast does light travel?" because I 

can look it up.  Surely, improved technology might allow me to ask for an an-

swer with more precision, but I basically don't have to ask the question — by 

which I mean make the measurement — again.  

 Just as there are some questions which need not be repeated, there are 

some questions which can never be answered.  In my Foundations course For-

bidden Knowledge, for example, we dealt briefly with questions which, even if 

they were asked afresh each year, they would never be answered:  "is an elec-

tron a wave or a particle?"  "Can you tell me where the electron is and how fast 

it's going?"  The nature of the physical universe forbids an answer to these 
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questions:  it is a kind of "forbidden knowledge."  Perhaps better would be:  

"what are the questions we cannot answer?"

 I offered to teach a foundations course about eight years ago on the con-

dition that the name of the course be a question:  Who is the Grail?  The title of 

the course came from a question asked by the innocent fool Parsifal in the first 

act of Richard Wagner's opera by the same name.  What surprised me when I 

first heard the opera and read the libretto is that the wise mentor doesn't say to 

young Parsifal, "Well, that's a stupid question!  Don't you know that the Grail 

isn't a who, it's a what?"  Instead, he tells the young man that when he's ready 

to understand the answer, he'll get the answer.  In fact, he starts the boy on a 

journey which is consummated by the answer to the question.  

 Wagner's opera is just one look at the myth of Parsifal, of course.  The 

French and German originals of the 13th century are chock full of the mystique 

of questions.  Parsifal is challenged to ask the right question at the right mo-

ment, and when he doesn't, his quest is detoured and delayed.  Wagner scoffed 

at the questions which Wolfram von Eschenbach and Crétien de Troyes posed 

in their tellings of the myth, insisting that "asking the right question" was not at 

all important to Parsifal's quest, only the grail was.  Be that as it may, the first 

act of Parsifal is framed by two questions:  "Who is the Grail?" and "Do you un-

derstand what you have seen?"  It takes Wagner and his hero two more acts and 

about three hours of music to work out the answers.  I would hope that three 
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classes of students of Who is the Grail? are still asking and answering just these 

questions for themselves.

 Finally I turn to a question I'm trying to answer.  The specific instance of 

this question is posed by a group of oncologists at the Krankenhaus Meran or 

L'Ospedale Merano, a fairly new hospital about an hour removed from Bolzano, 

Italy, where I have been privileged to have spent about sixteen months: "Tell me 

the ten or twenty cancer patients out of several thousand whom we've seen in 

the last ten years who are most similar to the patient who's in my office now."  

Doctors have asked this question before; analysts have not yet proposed a good 

answer.  It would be fair to say that this question is a specific instance of the 

general question "What does it mean to be similar?"  But that's a question for a 

philosopher, not a computer scientist, and I am content for now to try to an-

swer the oncologists' question.  

 In 1973, social statistician Herman Chernoff proposed the use of faces to 

represent data in multi-dimensional space.  He reasoned that, since humans are 

very good at distinguishing between faces, if we encode multi-dimensional data 

by facial characteristics, we will easily see similarities and differences in our 

data.  In the following decade, several refinements of Chernoff's idea were pro-

posed.  It is my guess that the quest for a quantitative rather than a qualitative 

answer to the question "how similar?" has suppressed the use of Chernoff faces 

since.  Nonetheless, even elementary students can encode data as Chernoff 
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faces; observers can then choose which faces are similar.  [Figure 1]

Figure 1.  A pair of Chernoff faces for two patients; first day of treatment.

 The oncologists, however, have not just one collection of measurements 

about a patient, but a series of measurements in time.  They measure a Blutbild, 

a collection of three or four blood-count measurements, and they make these 

measurements every week to two weeks over the course of an eight- to twelve-
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week chemotherapy treatment.  Therefore, answering the question "what is 

similar" involves comparing multivariate data over time.

 One could, of course, draw the Chernoff faces for two or more patients 

along a time axis, and then make a comparison.  Does this help you tell if the 

two patients are similar?

Figure 2.  A series of Chernoff faces for two patients' chemotherapy treatments.

 Are you surprised that a technique proposed over 35 years ago by a 

prominent (Stanford, MIT, Harvard) statistician would be useful in chemother-
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apy treatments?  Perhaps if this were the Franklin & Marshall Institute for Ap-

plied Statistics or the Franklin & Marshall School of Medicine you would not 

make the connection between Chernoff's work and the Merano oncologists' 

question.  But it isn't:  it's Franklin & Marshall College, and you have learned to 

make connections across disciplines, applying the answers of one to the ques-

tions of another.

 Is this a sufficient answer to the question?  Can we come up with some 

number which tells us how similar two patients are?  Better yet, can we assign a 

margin of error to an assertion that "these two patients are the most similar?"  

We began with a very general question, made it specific to the interests of 

Krankenhaus Meran, and have proposed a qualitative tool for answering the 

question.  Now we are asking new questions:  if we can come up with a number 

which represents the similarity or dissimilarity between two courses of treat-

ment, we may have a more satisfying answer.  What we're looking for is a 

measure of distance between two series of multivariate data in time.  The sim-

plest distance measure is that known as the Euclidean distance, and to the ex-

tent it stems from the father of geometry, it's been known for about 2300 years.  

However, this measure collapses dozens of individual measurements into one 

number; it doesn't distinguish between two patients who are a little different in 

all their blood counts from two patients who are identical in all their blood 

count measurements but for one.

Are there any Questions? page 9



 Let's look at another graphical way to portray two courses of treatment.  

Proposed by software engineer Phil Kiviat in 1974, the Kiviat diagram shows 

multivariate data as a function of time.  For every time a group of blood counts 

is measured, we draw a polygon; the distance of a vertex of the polygon from 

the center of the polygon is a measure of the blood count value.  The result is a 

string of polygons along the time axis, much like a string of arbitrarily shaped 

stones making a necklace.

Figure 3.  Kiviat diagram for two patients' chemotherapy treatments

 Or, we can connect the vertices of the polygons together to make a tube 

which stretches along the time axis.  The Meran oncologists feel that this is a 

useful way to show chemotherapy treatment data.  If it is, then can we measure 

similarity of patients by similarity of their Kiviat tubes?
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Figure 4.  Kiviat tubes for two patients' chemotherapy treatments

 One question has led to another; the questions take different forms de-

pending on the technique that is used to answer the question.  I am now faced 

with the question:  how can I measure the similarity of two Kiviat tubes?  It's a 

very different question than that which I faced a year ago when I began work 

with the Meran oncologists.  I am sure that, when I finish whatever contribu-

tions I make to the Meran chemotherapy project, I will be left with still more 

questions.  When I have the opportunity to meet face-to-face with these doctors, 

we mostly ask each other questions.  

 I have now come to the point where I should ask, "are there any ques-

tions?"  But this is not a college lecture nor a conference presentation, but a Phi 

Beta Kappa oration.  Mindful that I'm all that remains between you and re-
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freshments, I won't.  Instead, I will offer my heartfelt congratulations on your 

amazing accomplishments, and wish you a life of continued questioning.

    

 

 

Are there any Questions? page 12


