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It is a commonplace in today’s world to discuss complexity and “information overload,” and yet these are very real concepts that impact the way individuals and institutions deal with rapidly growing amounts of data. As just one example, consumers who see two pages of small print detailing the side effects of a particular prescription drug are not likely to be more informed than those who see one paragraph – in fact they are quite likely to be less informed, since they may well ignore all of it in the former case. This has obvious implications for consumer protection laws, but it applies much more broadly. Among lawyers and judges themselves, the growing size and complexity of legal precedent implies that any novel ideas are forced to undergo ever more rigorous scrutiny: not necessarily more or less stringent, simply more time-consuming. Of course this will have the effect of decreasing the generation and implementation of true novelty and innovation.
 Outside the law, researchers, potential entrepreneurs, simple consumers, and even governments must all choose how to handle and parse incoming flows of information, or to choose between options whose attributes may not all be comprehensible at one time.

Here we adopt the assumption that successfully innovative firms and individuals are those that are better able to aggregate complex information when dealing with issues and problems that they have not previously faced. In particular, we will take an analytical approach to a specific but broad class of decisions: how to rank order a variety of options overall, when faced only with the rankings across options on a range of sub-dimensions. For example, consider a manager who must choose one of three possible courses of action:

A. Continue using the firm’s current production technology;

B. Update that technology to a new version; or

C. Switch to a completely new technology.

The manager knows the relative costs in each case, and if she also knew the average benefits it would be easy problem to assess the tradeoffs and make an optimal decision. Even if she knew only the ranking of costs and benefits (e.g. A is cheaper than B is cheaper than C; B will be more effective than C will be more effective than A), she is probably able to make a reasonable decision: perhaps B. This corresponds to two dimensions in our description above.

But now suppose that there are multiple dimensions, not only the two above but also the best- and worst-case productivity effects; the effect on sales and marketing efforts; the existing biases of her boss and her employees; the time scale to implement each option; the visibility of her action and resultant effect on her future career; the informal suggestion from her colleague who went through a similar process a year earlier; and so on. She must now integrate information across 8-10 dimensions or more into a single ranking. This is not just harder; it is qualitatively a far more complex problem that humans are not well adapted to handle. On the other hand, a computer cannot easily optimize without knowing (among other things) the precise weights to place on each dimension, and that is part of what is so hard for the manager to articulate in the first place. Thus, what humans seem able to easily and intuitively do for two or three attributes (dimensions), we suspect that they have extreme difficulty in doing for noticeably more attributes. There is already some psychological and marketing evidence to support this conclusion, but we plan to carefully investigate both the phenomenon itself and the mechanism leading to it.

Specifically, we propose a twofold approach. First is to computationally and mathematically study the correspondence between weighting schemes, underlying scores, and final rankings. For instance, a popular national magazine ranks US colleges every year but doesn’t report the exact scores in each underlying category. It turns out that these can be determined to within a very small range by asking what they must have been in order to produce the given final ranking. Analogously, if one didn’t know the weights applied to each category, one could ask what possible weights would lead them to end up with the same ultimate ranking. How robust are those findings? Across all possible weighting systems, what school ranks first most of the time? Or in terms of innovation, what outcome choices tend to occur again and again, and what must the environment look like in order to induce something novel or extreme?

This relates to our second approach, which involves using laboratory experiments. We want to know if there is indeed a cutoff number of dimensions above which people have trouble making holistic choices. If so, are there ways of ameliorating this effect by presenting the data differently or by changing the way that people (or teams of people) make their decisions? As the number of attributes increases, do people adopt strategies that favor either safe (interior) or risky outcomes? Do the effective weights chosen by subjects correspond to known solutions in the social choice literature (where in effect society is aggregating the rankings of individuals, who play the role of the dimensions in our model)? Does all of this differ predictably across people or across institutional environments? As the Kauffman site states, “Support networks direct entrepreneurs to the right local resource at the right time.” But what is the optimal size and structure of such a network, given that too much input (even if useful in and of itself) can be detrimental? We believe that this study will begin to provide hands-on direct answers to all of these questions, and thus to improve knowledge of the conditions required to encourage innovation and complex information processing more generally.

� In fact, note the choice of words on the Kauffman Foundation website, which says that they are “working … to better understand the complexities of innovation in entrepreneurship.”





