A few Notes on Issue Trees

by David Wojick (dwojick@shentel.net)

Markets for Issue Trees & Treeing Technology

Conceptually the starting point is that issue trees are an alternative to traditional writing. I like to say that when we invented writing we got the topology wrong. Writing is modeled after speech, which has to be linear, one word, one sentence, at a time. But the thoughts expressed are not linear, they are a tree. So when we write we destroy the tree structure, present it one thought at a time, and it is up to the reader to reconstruct the tree. This is wasteful and difficult.

In fact there is no way to present a tree of ideas in linear fashion such that every idea is next to the idea it modifies. I call this the "jumping problem" because you have to jump around to find the related ideas. So the market for issue trees is based on improving efficiency and effectiveness by eliminating the jumping problem.

However, doing issue trees on paper, as I used to do them, is awkward at best. The virtual space of the computer screen overcomes much of this obstacle. Plus we are talking about systems of links between ideas and linking is what the web is all about, so we will focus on hypertext applications in general and probably the web in particular. (Forgive an old man's reminiscence, but the first document I ever did an issue tree of was also put up on what is arguably the first computer based hypertext system. ZOG at Carnegie Mellon.)

By far the simplest market is translating existing technical documents into issue trees, either for money or to sell. I happened to specialize in US federal regulations. A properly constructed issue tree of a law or regulation says exactly what the text says. In the US the most complex law and regs is also the most widely used -- the income tax code. Of course translation like this will be hugely labor intensive.

One interesting commercial issue is copyright. It has always been my theory that if you took, say, four copyrighted text books on a given topic and translated them into a single issue tree you would not violate any of the copyrights. So issue tree "textbooks" is another obvious market.

Another market derives from the fact that most big important documents are the product of complex, expensive projects involving many people. So you can provide the tools, and/or the services, to develop the tree instead of the written text. If they ultimately have to have a conventional text it is easy enough to convert a tree into text.

Then there are situations where coordinated thinking is going on at a larger scale that writing a text, but it still needs to be understood, or even managed. Cancer research has always been my example of this, although they are legion. Getting back to your computer geniuses, Microsoft was going to hire me once to use issue trees to help coordinate software development with documentation development for a new product. It's a big dynamics problem because you can't freeze the final product then wait 6 months for the documentation, they have to proceed in parallel. (Gates reorg'ed the company and my clients no longer had that job so it never happened.)

I bootlegged most of my scientific research on practical consulting projects, so figure I have tested most of the markets. There is no lack of markets.

David

Doing an issue tree the easy way -- a few do's and don'ts.

Do not try to do an issue tree of existing text. Like doing a word problem in algebra, that takes a little skill. It is much easier to tree an issue from scratch.

Pick an issue you know something about, especially one you are presently grappling with, to keep you motivated. Something you want to explain to someone, a big decision, things like that.

There are two kinds of "issues" -- one-sided and two-sided. One-sided issues don't have any objections in them, only questions and answers. Explaining something is often a one-sided issue. The tree of an explanation often starts with a question, such as "how do you do X?" or "why are X's Y?" (Children know this game.)

Choosing between alternatives is a two-sided issue, because there will be arguments for and against each alternative. So is evaluating a proposal. In either case never start with a yes-no question. For a proposal start with the proposal "X should do Y". For alternatives start with a question -- "how?", "who?", "what?", etc., and list the basic alternatives, which are really proposals, as answers. In both cases the cons are introduced by hanging 2-step objections -- "not so" followed by "why not?" -- on each proposal.

Repeated use of simple questions can take you a long way at first, especially "how?", "why?", "why not?", "such as?", "what do you mean by x?", "so wht?",  and a few others depending on the context. Part of the science of doing issue trees is getting the questions right. Avoid putting content into questions as much as possible.

Keep statements short, ten words or less, one word in many cases. Whole sentences are not necessary. Part of the art of doing issue trees is succinctness.

Never have two paths from the top converge, such as by having the same point answer two questions. The path to it is part of the meaning of each point so a convergence is ambiguous. Even if two questions seem to have the same answer list the answer twice, once fo each question.

Do not use questions like "then what?" or "what next?" They turn paths into sequences. Sequences should be shown as a row of answers to a single question.

Try to keep the branching rate (average number of points attached to the point above) close to three. If it is below two you are probably not asking all the important questions. If it is above four you are probably missing intermediate ideas. In both cases this rule of thumb can help you improve the reasoning in the tree.
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Why issue trees are full of questions.

Not to belabor issue trees, but it occurred to me I had not explained their fundamental point. Besides, now that I have introduced them I hope to refer to them in discussing the climate change debate.

If you look at an issue tree you will see that most of the statements are connected by questions. Most statements are answers to questions posed to other statements, although there may be objections as well.

I often explain issue trees by saying that the statements in a body of expressed thought -- this page for example -- are held together by unspoken questions. The questions, however, are not really there. What is there in the body of expressed thought are the relations expressed by the questions.

To see why this works, consider what questions do. Say you propose an action, such as doing something about climate change. If I ask you "why?" I am asking for information of a very specific sort -- a reason for doing what you propose. Likewise if I ask you "how?" (to do what you propose), or "such as?" (which asks for an example), etc. Questions often ask for specific information related to what has been said.

The point is that when you talk and write you often supply these sorts of information without being asked. Thus the thoughts you express are related AS IF specific questions had been asked. The branching tree structure arises because more than one question can be asked and more than one answer given. It is as simple as that. It is also, so far as I can tell, a universal property of all bodies of expressed thought.

In fact a substantial amount of what we say is not making statements, it is signaling these relations between statements. When I say "for example, X" I have specified that X is an example, which is a relation to something I have already said.

One of the basic problems of communication is that we typically do not specify the relations between the statements we make or write. So in order for someone else to understand what we mean, they must intuit these relations, often on the fly. Failure to do this correctly, or at all, is a common source of confusion and misunderstand between people. In fact one of the uses of issue trees I have experimented with is helping people express themselves more clearly, by diagnosing how they were confusing their listeners or readers. I call this coherence analysis.

Drawing issue trees helps overcome this communication problem, by displaying the relations between statements, as well as the statements themselves. However, issue tree diagrams are laborious to construct, like engineering drawings, so not suited for all occasions.

In any case, while I use questions in issue tree diagrams there are other possible ways to display the relations between the ideas being expressed. The important point is that these relations always exist, not how we display them.
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Issue Trees for Legal Analysis

I've studied law and legal procedure quite a bit and there are places where issue trees could help, although they are no panacea because the law as written is confused. But in court proceedings the biggest problem is that there is no time for anybody to understand much of anything. If people presented issue trees instead of written briefs and oral arguments it might help a lot. 

Here however is a wilder vision. The way court cases are argued, especially before a jury, there is a built in mega-confusion. There are three pairs of arguments -- opening, the main trial, and closing. In each case the plaintiff (civil) or prosecution (criminal) goes first. Focus on the main trial. In a long trial there will be thousands of statements made, including expert witnesses in many cases, that the jury is supposed to try to understand it all.

Consider the issue tree of all those statements. Since this is an adversarial proceeding there will be many, many disagreements, occurring on many different layers. Not unlike the climate change debate tree. A typical path down through the tree may involve a claim, an objection backed up with counter claims, attacks on the counter claims, and attacks on the attacks. And this is just the facts, never mind the law in the case. The jury is the trier of facts.

The issues are complicated enough as is to cause trouble, but they are presented in a manner that tends to maximize confusion. Specifically, when the plaint/pros makes their case they must respond to many points that the other side will make but which HAVE NOT BEEN MADE YET. Likewise when the defense is making its case it is often responding to points that were made somewhere back in the earlier part of the trial. To over simplify, each side is presenting every other layer in the tree without presenting the intervening layers.

My conclusion is that most of the time the jury has no idea what the relevance of what is being said is. To make it worse, in many courts jurors are not allowed to even take notes. Hopefully some semblance of the tree gets put together during jury deliberation, but I am not optimistic.

So when you look at the structure of what is being presented, and how it is actually presented, it is absurd. It is almost like this -- I play a recorded argument for you, between two people, A and B. But I play everything that A says first, followed by everything that B says, maybe not even in chronological sequence. Then I ask you which you agree with? Try this at home.

I would prefer to display the tree and have both sides walk the jury through it, each making its own points, or something like that. Have the points appear as they are made or something, so jurors can't read ahead and have to listen. I have done something like this in conflict resolution, with interesting results.

In fact I have an idea like that for issues like the climate change debate. Put a big tree up on the web and let each side control its won content. That 's objectivity. Put journalists like me right out of business.
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My Science Briefly Explained

by David Wojick (dwojick@direcway.com)

Every science has a subject matter and mine is expressed thought. Typically this means the content of what is said or written -- statements, questions, answers, objections, replies, etc. I argue, via a proposed definition of information, that this is the science of information content, but the science per se does not depend on this claim. In fact the science begins with my discovery of the issue tree in 1973, whereas the definition of information was first proposed in 1988.

Since it is a social science it is more descriptive than predictive, although I have done some predictive work.This is a physical science, because expressions of thought always occur at a particular place and time. They can be counted, and when they move from place to place that motion can be tracked. Thus it is not a science of what happens in people's heads, although it has implications in that direction.

The elements of the science are explained, pretty abstractly I'm afraid, in several short papers at

http://www.bydesign.com/powervision/Mathematics_Philosophy_Science/

The science has two related, but often independent, branches -- structure and dynamics. Structure is discussed as "information structures" and dynamics as "issue storms" and "chaos management."

Structure is about how pieces of expressed thought are related. The fundamental structure is the issue tree, but there are many others. Dynamics is about how bodies of expressed thought evolve over time. Typically this is either through the growth of structure, or the movement between people, or both.

Here's an example -- the global debate over the threat of climate change and what, if anything, to do about it. A huge amount has been written and said on this topic in the last ten years or so -- especially in the science and public policy communities, and in the popular media. For convenience, let us confine ourselves to the public written body, perhaps a million sentences.

On the dynamics side we can start by asking who is writing about the topic, and how much? In fact people are doing this, with no help from me. Things get much richer however, when you first look at structure, beginning with the issue tree. (To see an issue tree diagram, I am presently growing one on NOx control at Poweronline.com <http://www.poweronline.com>.)

The issue tree already exists for this body of climate change writing. This is the very strong claim that is the foundation of my science. The issue tree diagram displays relations between statements, questions, etc., that already exist once the thoughts are expressed. That set of existing relations, the issue tree, is a natural object, and a lot of my science involves mapping and measuring existing issue trees.

So we can ask of this body of writing, what does the issue tree look like? What are the sub-issues at each level? How are the thoughts distributed among these? What are the relative branching rates and path lengths? All of these are quantitative measures on a natural object -- in short, a science. We can also map and measure these variables in different intellectual communities, to see how they differ from place to place.

Likewise we can ask, and measure, how the issue tree is changing over time. We can also track what I call the allocation of attention -- which communities are growing which parts, how new thoughts move from one community to another, or within a given community, and so on. This is the dynamics of the issue tree. As with structure, the dynamics can be mapped and measured with great precision, revealing intricate and important patterns that I call issue storms. Moreover, there are other structures of interest, which we can also measure and track.

In short, there is a rich, complex and interesting world hidden in what we say and write. It is a world ripe for scientific exploration, not to mention improvement. The results can be very useful.
