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Part Il: Synthesis of Concept

Diversity and Leadership

Norman Johnson gave a detailed presentation on the importance of diversity, the
nature of leadership, and of key attributes of collective organizations

Let's first talk about how | see the challenges you
are facing — just to see if we are on the same
patient, err, map.

The best summary of your challenge is “How to
evolve an overly-constrained, mature, complex,
interdependent system?”

The second challenge is that institutional change in
your area is happening too slowly. We can look at
this from just a host-pathogen perspective: because
of world connectivity we are seeing new pathogens
at a greater frequency. For example, the third
greatest infectious killer worldwide (HIV) was
unknown just 30 years ago. We can also look at this
from changes in providers of health care — captured
by a quote on the phone the other day in the
diversity discussion: “physicians will be put out of
business by nurse practitioners.” While it was a joke,
is this a concern?

Another challenge is that you work environment has
gone from data poor to data rich to data overload.
And it will get worse.

You are not prepared for the extra information that
you will be getting. What are the resources to deal
with the extra information that you will be getting?

Finally, the types of patients you see are becoming
more diverse, because the world is getting more
connected. Today you probably have more culturally
diverse people walking into physician's offices than
you used to.

It may be hard to accept, but the answer to all of the
above challenges is diversity — And that’s what we’ll
focus on.

This is a model of evolution of technology. There are
three phases or stages: hype or innovation, creating
utility, and finally transparency. There is an early
phase where things are just forming and there is a
lot of hype, then there is a phase that develops
utility, and then there is a
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How to organize a movement, that changes/coordinates 100s of
organizations and impacts 700,000 physicians?

How do you then build processes that support new “utility”?

How do new structures then become “transparent” and the building
blocks of new options and structures?

phase when the resource becomes transparent and
it becomes part of your infrastructure — a platform for
another cycle of development.

You are still in the hype phase and you are starting
to think about developing some utility. What if you
do that wrong?

In your endeavor, you are still in the hype phase and
you are starting to think about developing utility, but
you are far from transparency. What if you do the
hype stage wrong?
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Extreme stages can prevent development

Phase |

Collective reinforcement of hype can lead to a
interruption of the developmental cycle
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Part Il: Synthesis of Concept

Leadership

There are no easy ways of presenting these ideas,
but the best | found is to put it in the context of
leadership. In some sense your challenge in the
alliance is to provide leadership to other leaders
across the system to take them to the next stage. So
what are the barriers and what are the resources
available to you from a leadership perspective?

My colleague Jen Watkins and | did some research
on leadership and looked at all the different theories
of leadership over the last century - and it's messy.
Every time a new idea comes up, it is a variation of
another idea and it's not clear where this fits in a
leadership landscape.

Examples within Leadership Landscape

Unpredictable

Distributed Emergent:
Emergent functions in
societies as in the fall of the
Berlin wall, future symbiotic
intelligent systems, ...

Localized Emergent:

Leadership outside of

structure as in a hero
or savior

Degree of
Emergence:
How performance
arises

Distributed Deterministic:
Democracies,
commodity/currency
exchanges, prediction
markets, recommender
systems, ...

Localized Deterministic:
Classical top-down
leaders supported by
structure

Deterministic

Localized Distributed

Degree of Distribution
Where performance is located

These are the key insights from our leadership
studies: initially there was power based leadership —
you lead because you had the power to lead. This
was replaced by the idea that you lead because you
had unique skills or traits that make you a leader.
While not being explicit, this introduced the idea that
leadership had something to do with performance.
Then the academics went to leadership as collective
and shared systems, a version of democracy for
organizations. Instead of the leader being the
performer. thev became enablers.
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A major insight of this development is that as our
social systems have changed, our theories about
leadership have changed, even though many of
these mechanisms for leadership were there from
the beginning. And many of these new models of
leadership were developed to address more
complex problems and faster change.

Here is a tool to help you make sense of how

leadership is changing and what are your options in
your endeavors. It's a landscape for leadership that
includes all the past leadership models and the
future leadership models.

Where Leadership Arises
How
Leadership

Some Most of the
Arises Individuals Collective

Emergent:
Unpredictable,
opportunistic,
from interactions

Structurally Classic Leaders - Aggregation methods
determined: from power or traits from collective input -
% 3 (structure) democracies, markets,
P
redictable etc. => “lower” collective
intelligence

It is a two dimensional landscape that varies
continuously — but for simplicity | make it a two-by-
two matrix. One axis shows where leadership arises
and the other is how leadership arises.

The “Where” refers to how many of the group
contribute to the leadership — ranging from one or a
few to the entire collective.

The “How” is more subtle. It captures the degree
that rules or structure determine the leadership, or
in the absence of rules if there is random or
opportunistic leadership.

The lower left box captures most of classic
viewpoints: leaders use power (rules) or work within
the rules, using their skills to become leaders.

The lower right box is what Michael Mauboussin
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examples: aggregation methods that use collective
input. These leadership resources are captured by
many online information technology tools recently
developed — from prediction markets to
recommender systems. They are being used by
many companies to make day-to-day decisions and
outperform all other forms of leadership.

What about the upper left box where “Leadership
emerges with minimal precedence or structure, but
still resides in individuals?” We're familiar with this
box, too — it describes when a hero emerges or
when someone speaks up from the trenches with a
great idea that makes them a leader. This is
opportunistic leadership without precedence. This is
an example of emergent leadership because the
leadership really can’t be predicted from knowing all
the individual contributions or the rules of the
systems. It typically arises outside of the normal
leadership structure and from interactions between
the parts of the system.

We can make an important observation about
emergent leadership relative to classic leadership
which is also true for all systems with emergent
properties. History has many examples of how a
hero or unexpected leader becomes part of the
system and is supported by the rules and structure
(e.g., hero becomes king). This is an example of
how an emergent solution can become “non-
emergent” and predictable by creating structure to
make the solution robust and repeatable.

A good example of this is eBay. The founder of
eBay, Pierre Omidyar, tells that he had a simple
idea about selling things on the web, and then how
the social community around eBay developed
“‘emergent” ways to improve the function of the site
that wasn’t implemented into the site. All he did was
take their emergent ideas and implement them into
his system, such as the evaluation system. He did
this again and again, and the rest is history. The
maijor lesson is that the leadership came from the
dynamics of the collective, and he captured their
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continued (s

Another major observation about emergent
leadership is that because emergent leadership can
result from the interactions between individuals, the
leadership can actually not be associated with
specific individuals (embodied), but actually can be
disembodied. In some sense the emergent
leadership in eBay didn’t reside in the individuals,
but emerged from their interactions.

Some of the most recent theories of leadership,
such as “adaptive leadership” by Linsky in 2002
capture this concept. In some sense the leadership
in the lower right box is also “disembodied” because
it usually comes for information systems (e.g.,
voting) rather than associated with individuals or
even the entire collective. The emergent leadership
in the upper row often is disembodied because of its
emergent nature — we’ll talk more about this shortly.
While these may be challenging concepts, the
disembodied leadership is a reality and must be
considered understanding how future leadership
resources can be exploited.

Where Leadership Arises

Some Most of the
Individuals Collective

How
Leadership
Arises

Emergent:
Unpredictable,
opportunistic,
from interactions

Classic Leaders -
from power or traits
(structure)

Aggregation methods
from collective input -
democracies, markets,
etc. => “lower” collective
intelligence

Structurally
determined:
Predictable

The upper right box is the box we want to talk about
— What does “emergent collective leadership”
mean? Political scientists would say that the fall of
the Berlin Wall was an emergent solution to a long-
standing problem — the fall was not planned or even
enabled by any leadership. What happened was
that there was a loophole in East German laws that
allowed small social, non-political gatherings to
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Diversity and Leadership

These gatherings were very diverse: they included
soldiers, police, politicians, business people and
citizens. And there were many of them all mixing
together in small groups. They collectively began to
ask, "Why don't we just take down the wall?" And
when the emergent leadership concluded that the
time had come, because they were so diverse no
part of government could stop them - because
"them are us.”

Here’s another example. Why can't financial experts
outperform the S&P 5007 This is especially
surprising when you consider that the S&P 500
includes losers as well as winners.

Expert Performance in Finance

Why can’t financial experts outperform consistently the
S&P 500 “collective” (including good + bad
performers)?

Where Experts
Have Value

Collectives

?

Simple ————————>
Domain

Complex

Michael Mauboussin - Legg Mason Capital Management

A guru in finance made the observation, “These are
the people who have more knowledge and more
training than the vast majority of investors. And yet,
neither the superior knowledge nor the superior
experience helps them in the long run.” Professional
money managers fail to beat the S&P 500 at an
average rate of 70% per year. And 90% trail the
S&P 500 over a ten-year period. That’s pretty bad.
Only two individuals have beaten the market every
year for more than 10 years in a row.

s from the Complexity Sciences

continued L:

So what happens as the complexity of problems
increase? Initially experts have little utility because
everyone can perform on simple problems so
experts have nothing to offer. As things get more
complex experts provide more utility, but as things
get even more complex their utility declines — as in
the S&P 500 example.

So what about collectives? Michael Mauboussin
answered this for hard problems: collectives always
outperform the average individual, and often do
better than the best. But if there is an expert that
can solve the problem, then the collective is less
efficient and has lower utility relative to the expert.

This observation is what the upper right hand box is
all about - collectives can outperform where experts
begin to drop off.

Why does the collective utility drop off at even
higher complexity? We can do experiments on
social insects. How do they find the shortest path to
food? Each individual leaves pheromone trails and
collectively they find a solution that no single ant
discovers.

How collectives find the Shortest path

—_———————
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Paths of three ants Collective path

Unlike in natural selection, no one individual is the fittest!

Once the shortest path is found by the collective,
then most of the individual ants then use the
shortest path. This is another example of how an
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Ant foraging example is also a great example of
disembodied emergent leadership: The collective
knows the shortest path but no individual ant has a
job description to find the shortest path — an
individual ant can’t even understand what a shorter
path is.

Here’s another example: the human brain has no
leader neuron, and the collective neurons (the brain)
perform far beyond the performance of an individual
neuron. This should make you think twice about
what kind of leadership is possible in the upper right
box — if we just knew how to harness it.

So how can groups solve complex problems that
even the individual can’t even understand? How can
groups solve hard problems without coordination,
without cooperation, and without selection? What
will happen when 5 billion people start to use the
internet for their own interests and what leadership
will emerge when their information starts to interact?
Starts to sound like the human brain, doesn't it?

To answer these questions let’s consider a simple
problem we can understand — the English garden
maze — or just a maze. The maze is a complex
problem. When you are in the Maze, you have no
perspective to where you are — you don’t know even
if when you turn the next corner if you be at the end,
or just lost for a lot longer. When you finally reach
the end you have no idea whether if your path is the
shortest or even shorter than someone else’s.

So | took a maze and had a whole bunch of
synthetic people in a computer solve the maze — just
like you would — myopic and with a lot of guessing.

In the learning stage of the problem you make a
random choice at each juncture, unless you started
crossing your own path. If you solve the maze again
using your bread crumbs (ant pheromones), you
improve by eliminating the loops where you came
back to the same place — you wouldn’t repeat that
unnecessary loop. But your path is likely too long
because you don't have the global perspective so
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continued

Here’s the big ah-ha: A diverse collective has an
advantage in closing off the un-closed loops — this is
how they find the shortest path.

? Noise and Robustness

Noise: Replace “valid” information with “false” information
O 2" I
7/ W/ A4

A collective

An “expert” individual

« Individuals are very sensitive to noise  * Collectives are insensitive

10 steps become 21 steps 10 steps become 9 steps

Lack of experience Contingency from diversity

After | had many individuals independently solve the
maze | then combined their information and used
the same rule set the individual used on the
collective information. Essentially | had a collective
with no more skills than an individual, but they had
super information. | then examined the performance
of the collective as more individuals were added to
the collective. With just 7 or so individuals you can
often achieve the shortest path, and with 20 you
converge on the shortest path.

Because this was a computer experiment, | could
look at different aspects of the contribution of the
information from the individuals and see how
changes affected the collective leadership. | found,
for example, that a collective of the best performers
are not as good as collective that had lower
performers included. Read that again — it's a very
surprising result. It occurs because the low
performers in their wasted exploration of the maze
actually learn a lot about the unconnected paths in
the problem and become important to the collective.
So even diversity of performance is important.
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Diversity and Leadership

We often try to hire the best people. In this situation
the emergent path is the best performance, but no
one individual has captured performance. If you
select on performance only - like for natural
selection - you wouldn't get the best answer from
the collective. Remember that these upside-down
conclusions that challenges our paradigm for a high
performing organization are for when problems
become complex. For certain types of problems you
have to bring in differences and that leads to a
better solution.

What about robustness? Let's take an individual
who knows a best path but knows less about other
paths. If we introduce noise into his solution and he
gets knocked off his known path, he must rely on
wandering to find his best path or find the finish.
When a diverse collective gets knocked off their
path they have collective information to optimize the
solution and find a short path. This makes them
more robust to noise, uncertainty or mistakes than
with the single expert.

Conclusions on Emergent Problem Solving

Collectives reliably solve a problem “perfectly” that experts cannot
reliably solve

The emergent solution is not initially embodied in any individual (no
one ant finds the shortest path).

Diverse collectives not only perform better, but they are also more
robust to misinformation.

The accuracy of emergent solution correlates with diversity
Diversity is defined as uniqueness of information/skills contributed
Diversity of performance is also required

Competition, optimization or stress all reduce diversity, performance and/or
robustness.

Collective “solves” a problem that individuals are unaware of =>
emergent problem definition and solution

Performance from synergistic diversity has a sweet spot

Collective performance is bounded by individual performance and complexity
of the problem.

Here are all the conclusions | found in the study:

Collectives reliably solve problems perfectly that
experts cannot solve. The emergent solution is not
initially embodied in any individual. Diverse
collectives are more robust to misinformation.

continued

Because | had a quantitative system, | could ask in
detail what metric correlates with performance? |
discovered that diversity is what correlates to better
performance. There are lots of diversity measures.
The best one that | found is diversity defined as
uniqueness of information or skills contributed to the
collective and not what the collective knew as a
group. If everyone in the group knew what the
collective knew, then this best diversity measure
would be low.

What if end point changes and the optimal solution
becomes different? The same conclusions. The
expert does very poorly when you move the end
point. But the collective does better because they
have a lot of diverse information to adapt to the
change.

We've talked a lot about ants, what about humans?
The world we live in is different and more complex
than for the ants, but the same discoveries apply. In
life or even at the job, we each have different goals,
but our paths share many common sub-paths where
we can find synergy, even though our goals may be
different. This is the classic water cooler effect,
when our social interactions lead to an exchange of
information that results in achieving a very hard
goal, even if we didn’t appreciate how or how much
we contributed. This makes incentive as an
essential requirement in the Wisdom of Crowds
model — what is the incentive in the informal
exchange at the water cooler?




Let's sum up what we talked about. Consider the
Leadership landscape in your problem — it will help
you match resources to problems. Certain types of
problems require certain types of resources. In
some places you need information system
resources, in some places you need experts and in
some cases you need both. In other places you
may need to enable the full diversity of the collective
and solve the problems that seem unsolvable. In
general, you improve the quality of your leadership
by having more diversity present and you create
solutions that are more robust.

Landscape Model for Leadership

Distribution?

Involves all of
Collective

Involves some

Emergence? ¥
g Individuals

Localized leadership
emerges without
precedence or
structure

Emergent collective
“Leadership” from
synergistic diversity

High

“Lower” collective
intelligence

Classic Leadership
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