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0:11Time flies. It's actually almost 20 years ago when | wanted to reframe
the way we use information, the way we work together: | invented the
World Wide Web. Now, 20 years on, at TED, | want to ask your help in a
new reframing.

0:30So going back to 1989,1 wrote a memo suggesting the global
hypertext system. Nobody really did anything with it, pretty much. But 18
months later -- this is how innovation happens -- 18 months later, my boss
said | could do it on the side, as a sort of a play project, kick the tires of a
new computer we'd got. And so he gave me the time to code it up. So |
basically roughed out what HTML should look like:hypertext protocol,
HTTP; the idea of URLSs, these names for things which started with HTTP. |
wrote the code and put it out there.

1:10Why did | do it? Well, it was basically frustration. | was frustrated -- |
was working as a software engineerin this huge, very exciting lab, lots of
people coming from all over the world. They brought all sorts of different
computers with them. They had all sorts of different data formats, all sorts,
all kinds of documentation systems. So that, in all that diversity, if | wanted
to figure out how to build something out of a bit of this and a bit of
this, everything | looked into, | had to connect to some new machine, | had
to learn to run some new program, | would find the information | wanted in
some new data format. And these were all incompatible. It was just very
frustrating. The frustration was all this unlocked potential.

1:54In fact, on all these discs there were documents. So if you just
imagined them all being part of some big, virtual documentation system in
the sky, say on the Internet, then life would be so much easier. Well, once
you've had an idea like that it kind of gets under your skin and even if
people don't read your memo -- actually he did, it was found after he died,
his copy. He had written, "Vague, but exciting," in pencil, in the corner.

2:21(Laughter)

2:23But in general it was difficult -- it was really difficult to explain what the
web was like. It's difficult to explain to people now that it was difficult



then. But then -- OK, when TED started, there was no web so things like
"click" didn't have the same meaning. | can show somebody a piece of
hypertext, a page which has got links, and we click on the link and bing --
there'll be another hypertext page. Not impressive. You know, we've seen
that -- we've got things on hypertext on CD-ROMs. What was difficult was
to get them to imagine: so, imagine that that link could have gone to
virtually any document you could imagine. Alright, that is the leap that was
very difficult for people to make. Well, some people did.So yeah, it was
difficult to explain, but there was a grassroots movement. And that is what
has made it most fun. That has been the most exciting thing, not the
technology, not the things people have done with it, but actually the
community, the spirit of all these people getting together, sending the
emails.That's what it was like then.

3:24Do you know what? It's funny, but right now it's kind of like that again. |
asked everybody, more or less, to put their documents -- | said, "Could you
put your documents on this web thing?" And you did.Thanks. It's been a
blast, hasn't it? | mean, it has been quite interesting because we've found
out that the things that happen with the web really sort of blow us
away. They're much more than we'd originally imagined when we put
together the little, initial website that we started off with. Now, | want you to
put your data on the web. Turns out that there is still huge unlocked
potential. There is still a huge frustrationthat people have because we
haven't got data on the web as data.

4:03What do you mean, "data"? What's the difference -- documents,
data? Well, documents you read, OK?More or less, you read them, you can
follow links from them, and that's it. Data -- you can do all kinds of stuff with
a computer. Who was here or has otherwise seen Hans Rosling's
talk? One of the great -- yes a lot of people have seen it -- one of the great
TED Talks. Hans put up this presentation in which he showed, for various
different countries, in various different colors -- he showed income levels on
one axisand he showed infant mortality, and he shot this thing animated
through time. So, he'd taken this data and made a presentation which just
shattered a lot of myths that people had about the economics in the
developing world.

4:49He put up a slide a little bit like this. It had underground all the
data OK, data is brown and boxy and boring, and that's how we think of it,



isn't it? Because data you can't naturally use by itself But in fact, data
drives a huge amount of what happens in our lives and it happens because
somebody takes that data and does something with it. In this case, Hans
had put the data together he had found from all kinds of United Nations
websites and things. He had put it together, combined it into something
more interesting than the original pieces and then he'd put it into this
software, which | think his son developed, originally, and produces this
wonderful presentation. And Hans made a point of saying, "Look, it's really
important to have a lot of data." And | was happy to see that at the party
last night that he was still saying, very forcibly, "It's really important to have
a lot of data."

5:43So | want us now to think about not just two pieces of data being
connected, or six like he did, but | want to think about a world where
everybody has put data on the web and so virtually everything you can
imagine is on the web and then calling that linked data. The technology is
linked data, and it's extremely simple. If you want to put something on the
web there are three rules: first thing is that those HTTP names -- those
things that start with "http:" -- we're using them not just for documents
now, we're using them for things that the documents are about. We're using
them for people, we're using them for places,we're using them for your
products, we're using them for events. All kinds of conceptual things, they
have names now that start with HTTP.

6:25Second rule, if | take one of these HTTP names and | look it up and |
do the web thing with it and | fetch the data using the HTTP protocol from
the web, | will get back some data in a standard format which is kind of
useful data that somebody might like to know about that thing, about that
event. Who's at the event? Whatever it is about that person, where they
were born, things like that. So the second rule is | get important information
back.

6:50Third rule is that when | get back that information it's not just got
somebody's height and weight and when they were born,it's got
relationships. Data is relationships. Interestingly, data is relationships. This
person was born in Berlin; Berlin is in Germany. And when it has
relationships, whenever it expresses a relationship then the other thing that
it's related to is given one of those names that starts HTTP. So, | can go
ahead and look that thing up. So | look up a person -- | can look up then the



city where they were born; then | can look up the region it's in, and the town
it's in, and the population of it, and so on. So | can browse this stuff.

7:30So that's it, really. That is linked data. | wrote an article entitled "Linked
Data" a couple of years agoand soon after that, things started to
happen. The idea of linked data is that we get lots and lots and lots of these
boxes that Hans had, and we get lots and lots and lots of things
sprouting. It's not just a whole lot of other plants. It's not just a root
supplying a plant, but for each of those plants, whatever it is --a
presentation, an analysis, somebody's looking for patterns in the data --
they get to look at all the dataand they get it connected together, and the
really important thing about data is the more things you have to connect
together, the more powerful it is.

8:09S0, linked data. The meme went out there. And, pretty soon Chris
Bizer at the Freie Universitat in Berlinwho was one of the first people to put
interesting things up, he noticed that Wikipedia -- you know Wikipedia, the
online encyclopedia with lots and lots of interesting documents in it. Well, in
those documents, there are little squares, little boxes. And in most
information boxes, there's data. So he wrote a program to take the data,
extract it from Wikipedia, and put it into a blob of linked data on the web,
which he called dbpedia. Dbpedia is represented by the blue blob in the
middle of this slide and if you actually go and look up Berlin, you'll find that
there are other blobs of data which also have stuff about Berlin, and they're
linked together. So if you pull the data from dbpedia about Berlin, you'll end
up pulling up these other things as well. And the exciting thing is it's starting
to grow. This is just the grassroots stuff again, OK?

9:03Let's think about data for a bit. Data comes in fact in lots and lots of
different forms. Think of the diversity of the web. It's a really important
thing that the web allows you to put all kinds of data up there. So it is with
data. | could talk about all kinds of data. We could talk about government
data, enterprise data is really important, there's scientific data, there's
personal data, there's weather data, there's data about events, there's data
about talks, and there's news and there's all kinds of stuff. I'm just going to
mention a few of them so that you get the idea of the diversity of it, so that
you also see how much unlocked potential.



9:40Let's start with government data. Barack Obama said in a speech, that
he -- American government data would be available on the Internetin
accessible formats. And | hope that they will put it up as linked data.That's
important.  Why is it important? Not just for transparency, yeah
transparency in government is important, but that data -- this is the data
from all the government departments Think about how much of that data is
about how life is lived in America. It's actual useful. It's got value. | can use
it in my company.l could use it as a kid to do my homework. So we're
talking about making the place, making the world run better by making this
data available.

10:17In fact if you're responsible -- if you know about some datain a
government department, often you find that these people, they're very
tempted to keep it -- Hans calls it database hugging. You hug your
database, you don't want to let it go until you've made a beautiful website
for it. Well, I'd like to suggest that rather --yes, make a beautiful
website, who am | to say don't make a beautiful website? Make a beautiful
website, but first give us the unadulterated data, we want the data. We
want unadulterated data.OK, we have to ask for raw data now. And I'm
going to ask you to practice that, OK? Can you say "raw"?

10:55Audience: Raw.

10:56Tim Berners-Lee: Can you say "data"?
10:57Audience: Data.

10:58TBL: Can you say "now"?
10:59Audience: Now!

11:00TBL: Alright, "raw data now"!
11:02Audience: Raw data now!

11:04Practice that. It's important because you have no idea the number of
excuses people come up with to hang onto their data and not give it to you,
even though you've paid for it as a taxpayer. And it's not just America. It's



all over the world. And it's not just governments, of course -- it's enterprises
as well.

11:19S0 I'm just going to mention a few other thoughts on data. Here we
are at TED, and all the time we are very conscious of the huge challenges
that human society has right now -- curing cancer, understanding the brain
for Alzheimer's, understanding the economy to make it a little bit more
stable, understanding how the world works. The people who are going to
solve those -- the scientists --they have half-formed ideas in their
head, they try to communicate those over the web. But a lot of the state of
knowledge of the human race at the moment is on databases, often sitting
in their computers, and actually, currently not shared.

11:56In fact, I'll just go into one area -- if you're looking at Alzheimer's, for
example, drug discovery -- there is a whole lot of linked data which is just
coming out because scientists in that field realize this is a great way of
getting out of those silos, because they had their genomics data in one
database in one building, and they had their protein data in another. Now,
they are sticking it onto -- linked data -- and now they can ask the sort of
question, that you probably wouldn't ask, | wouldn't ask -- they would. What
proteins are involved in signal transduction and also related to pyramidal
neurons? Well, you take that mouthful and you put it into Google. Of
course, there's no page on the web which has answered that
questionbecause nobody has asked that question before. You get 223,000
hits -- no results you can use. You ask the linked data -- which they've now
put together -- 32 hits, each of which is a protein which has those
properties and you can look at. The power of being able to ask those
questions, as a scientist --questions which actually bridge across different
disciplines --is really a complete sea change.It's very very
important. Scientists are totally stymied at the moment -- the power of the
data that other scientists have collected is locked up and we need to get it
unlocked so we can tackle those huge problems.

13:09Now if | go on like this, you'll think that all the data comes from huge
institutions and has nothing to do with you. But, that's not true. In fact, data
is about our lives. You just -- you log on to your social networking site, your
favorite one, you say, "This is my friend." Bing! Relationship. Data. You
say, "This photograph, it's about -- it depicts this person. " Bing! That's
data. Data, data, data. Every time you do things on the social networking



site, the social networking site is taking data and using it -- re-purposing it --
and using it to make other people's lives more interesting on the site. But,
when you go to another linked data site -- and let's say this is one about
travel, and you say, "I want to send this photo to all the people in that
group,” you can't get over the walls. The Economist wrote an article about
it, and lots of people have blogged about it -- tremendous frustration. The
way to break down the silos is to get inter-operability between social
networking sites. We need to do that with linked data.

14:030ne last type of data I'll talk about, maybe it's the most
exciting. Before | came down here, | looked it up on OpenStreetMap The
OpenStreetMap's a map, but it's also a Wiki. Zoom in and that square thing
is a theater -- which we're in right now -- The Terrace Theater. It didn't have
a name on it. So | could go into edit mode, | could select the theater, | could
add down at the bottom the name, and | could save it back.And now if you
go back to the OpenStreetMap. org, and you find this place, you will find
that The Terrace Theater has got a name. | did that. Me! | did that to the
map. | just did that! | put that up on there. Hey, you know what? If | -- that
street map is all about everybody doing their bit and it creates an incredible
resource because everybody else does theirs. And that is what linked data
is all about. It's about people doing their bit to produce a little bit, and it all
connecting. That's how linked data works. You do your bit. Everybody else
does theirs. You may not have lots of data which you have yourself to put
on there but you know to demand it. And we've practiced that.

15:09S0, linked data -- it's huge. I've only told you a very small number of
things There are data in every aspect of our lives, every aspect of work and
pleasure, and it's not just about the number of places where data
comes, it's about connecting it together. And when you connect data
together, you get power in a way that doesn't happen just with the web,
with documents. You get this really huge power out of it. So, we're at the
stage now where we have to do this -- the people who think it's a great
idea. And all the people -- and | think there's a lot of people at TED who do
things because -- even though there's not an immediate return on the
investment because it will only really pay off when everybody else has
done it --they'll do it because they're the sort of person who just does
things which would be good if everybody else did them. OK, so it's called
linked data. | want you to make it. | want you to demand it. And | think it's
an idea worth spreading.



16:07Thanks.

16:08(Applause)
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11Last year here at TED | asked you to give me your data, to put your data
on the web, on the basis that if people put data onto the web -- government
data, scientific data, community data, whatever it is -- it will be used by
other people to do wonderful things, in ways that they never could have

imagined.

0:29So0, today I'm back just to show you a few things, to show you, in fact,
there is an open data movement afoot, now, around the world. The cry of
"Raw data now!" which | made people make in the auditorium,was heard

around the world. So, let's roll the video.

0:50A classic story, the first one which lots of people picked up, was when
in March -- on March 10th in fact, soon after TED -- Paul Clarke, in the U.K.
government, blogged, "Oh, I've just got some raw data. Here it is, it's about
bicycle accidents." Two days it took the Times Online to make a map, a

mashable map --we call these things mash-ups --a mashed-up user
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interface that allows you to go in there and have a look and find out

whether your bicycle route to work was affected.

1:17Here's more data, traffic survey data, again, put out by the U.K.
government, and because they put it up using the Linked Data

standards, then a user could just make a map, just by clicking.

1:28Does this data affect things? Well, let's get back to 2008. Look at
Zanesville, Ohio. Here's a map a lawyer made. He put on it the water
plant, and which houses are there, which houses have been connected to
the water. And he got, from other data sources, information to show which
houses are occupied by white people. Well, there was too much of a
correlation, he felt, between which houses were occupied by white
people and which houses had water, and the judge was not impressed
either. The judge was not impressed to the tune of 10.9 million
dollars. That's the power of taking one piece of data, another piece of data,

putting it together, and showing the result.

2:06Let's look at some data from the U.K. now. This is U.K. government
data, a completely independent site,Where Does My Money Go. It allows
anybody to go there and burrow down. You can burrow down by a
particular type of spending, or you can go through all the different regions
and compare them. So, that's happening in the U.K. with U.K. government

data.

2:23Yes, certainly you can do it over here. Here's a site which allows you to

look at recovery spending in California. Take an arbitrary example, Long
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Beach, California, you can go and have a look at what recovery money

they've been spending on different things such as energy.

2:38In fact, this is the graph of the number of data sets in the repositories
of data.gov, and data.gov.uk. And I'm delighted to see a great

competition between the U.K. in blue, and the U.S. in red.

2:49How can you use this stuff? Well, for example, if you have lots of data
about places you can take, from a postcode -- which is like a zip plus four --
for a specific group of houses, you can make paper, print off a paper which
has got very, very specific things about the bus stops, the things

specifically near you.

3:070n a larger scale, this is a mash-up of the data which was released
about the Afghan elections. It allows you to set your own criteria for what
sort of things you want to look at. The red circles are polling
stations, selected by your criteria. And then you can select also other things
on the map to see what other factors, like the threat level. So, that was

government data.

3:28| also talked about community-generated data -- in fact | edited
some. This is the wiki map, this is the Open Street Map. "Terrace Theater" |
actually put on the map because it wasn't on the map before TED last
year. | was not the only person editing the open street map. Each flash on
this visualization -- put together by ITO World --shows an edit in
2009 made to the Open Street Map. Let's now spin the world during the
same year. Every flash is an edit. Somebody somewhere looking at the

Open Street Map, and realizing it could be better. You can see Europe is
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ablaze with updates. Some places, perhaps not as much as they should
be.

4:02Here focusing in on Haiti. The map of Port au-Prince at the end of
2009 was not all it could be,not as good as the map of
California. Fortunately, just after the earthquake, GeoEye, a commercial
company,released satellite imagery with a license, which allowed the open-
source community to use it. This is January, in time lapse, of people editing
... that's the earthquake. After the earthquake, immediately,people all over
the world, mappers who wanted to help, and could, looked at that imagery,

built the map, quickly building it up.

4:34We're focusing now on Port-au-Prince. The light blue is refugee camps
these volunteers had spotted from the [satellite images]. So, now we have,
immediately, a real-time map showing where there are refugee camps --
rapidly became the best map to use if you're doing relief work in Port-au-
Prince.Witness the fact that it's here on this Garmin device being used by

rescue team in Haiti.

4:52There's the map showing, on the left-hand side, that hospital -- actually
that's a hospital ship. This is a real-time map that shows blocked
roads, damaged buildings, refugee camps --it shows things that are

needed [for rescue and relief work].

5:06So, if you've been involved in that at all, | just wanted to say: Whatever
you've been doing, whether you've just been chanting, "Raw data now!" or

you've been putting government or scientific data online, | just wanted to
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take this opportunity to say: Thank you very much, and we have only just

started!(Applause)
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11 don't know why, but I'm continually amazed to think that two and a half
billion of us around the worldare connected to each other through the
Internet and that at any point in time more than 30 percent of the world's
population can go online to learn, to create and to share. And the amount
of time each of us is spending doing all of thisis also continuing to go
grow. A recent study showed that the young generation alone is spending
over eight hours a day online. As the parent of a nine-year-old girl, that

number seems awfully low. (Laughter)

0:47But just as the Internet has opened up the world for each and every
one of us,it has also opened up each and every one of us to the
world. And increasingly, the price we're being asked to pay for all of this
connectedness is our privacy. Today, what many of us would love to
believe is that the Internet is a private place; it's not. And with every click of
the mouse and every touch of the screen, we are like Hansel and
Gretel leaving breadcrumbs of our personal information everywhere we
travel through the digital woods. We are leaving our birthdays, our places of
residence, our interests and preferences, our relationships, our financial

histories, and on and on it goes.

1:31Now don't get me wrong, I'm not for one minute suggesting that
sharing data is a bad thing. In fact, when | know the data that's being
shared and I'm asked explicitly for my consent,| want some sites to
understand my habits. It helps them suggest books for me to read or

movies for my family to watch or friends for us to connect with. But when |
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don't know and when | haven't been asked, that's when the problem
arises. It's a phenomenon on the Internet today called behavioral

tracking, and it is very big business.

2:02In fact, there's an entire industry formed around following us through
the digital woods and compiling a profile on each of us. And when all of that
data is held, they can do almost whatever they want with it.This is an area
today that has very few regulations and even fewer rules. Except for some
of the recent announcements here in the United States and in Europe, it's

an area of consumer protection that's almost entirely naked.

2:27S0 let me expose this lurking industry a little bit further. The
visualization you see forming behind me is called Collusion and it's an
experimental browser add-onthat you can install in your Firefox
browser that helps you see where your Web data is going and who's
tracking you. The red dots you see up there are sites that are behavioral
tracking that | have not navigated to, but are following me. The blue dots
are the sites that I've actually navigated directly to. And the gray dots are
sites that are also tracking me, but | have no idea who they are. All of them
are connected, as you can see, to form a picture of me on the Web. And

this is my profile.

3:07So let me go from an example to something very specific and
personal. | installed Collusion in my own laptop two weeks ago and | let it
follow me around for what was a pretty typical day. Now like most of you, |
actually start my day going online and checking email. | then go to a news

site, look for some headlines. And in this particular case | happened to like
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one of them on the merits of music literacy in schools and | shared it over a

social network.

3:350ur daughter then joined us at the breakfast table, and | asked her, "Is
there an emphasis on music literacy in your school?" And she, of course,
naturally as a nine-year-old, looked at me and said quizzically, "What's
literacy?" So | sent her online, of course, to look it up. Now let me stop
here. We are not even two bites into breakfast and there are already nearly

25 sites that are tracking me. | have navigated to a total of four.

4:02S0 let me fast-forward through the rest of my day. | go to work, | check
email, | log onto a few more social sites, | blog, | check more news reports,
| share some of those news reports, | go look at some videos, pretty typical
day -- in this case, actually fairly pedantic -- and at the end of the day, as
my day winds down, look at my profile. The red dots have exploded. The
gray dots have grown exponentially. All in all, there's over 150 sites that are

now tracking my personal information, most all of them without my consent.

4:40I look at this picture and it freaks me out. This is nothing. | am being
stalked across the Web. And why is this happening? Pretty simple -- it's
huge business. The revenue of the top handful of companies in this
space is over 39 billion dollars today. And as adults, we're certainly not
alone. At the same time | installed my own Collusion profile, | installed one
for my daughter. And on one single Saturday morning, over two hours on

the Internet, here's her Collusion profile.

5:13This is a nine-year-old girl navigating to principally children's sites. |

move from this, from freaked out to enraged. This is no longer me being a
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tech pioneer or a privacy advocate; this is me being a parent.Imagine in the
physical world if somebody followed our children around with a camera and
a notebookand recorded their every movement. | can tell you, there isn't a
person in this room that would sit idly by.We'd take action. It may not be
good action, but we would take action. (Laughter) We can't sit idly by here

either. This is happening today.

5:49Privacy is not an option, and it shouldn't be the price we accept for just
getting on the Internet. Our voices matter and our actions matter even

more.

5:58Today we've launched Collusion. You can download it, install it in
Firefox, to see who is tracking you across the Web and following you
through the digital woods. Going forward, all of our voices need to be
heard. Because what we don't know can actually hurt us. Because the
memory of the Internet is forever.We are being watched. It's now time for

us to watch the watchers.
6:21Thank you.

6:22(Applause)
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| love video games. I'm also slightly in awe of them. I'm in awe of their
power in terms of imagination, in terms of technology, in terms of

concept. But | think, above all, I'm in awe at their power to motivate, to
compel us, to transfix us, like really nothing else we've ever invented has
quite done before. And I think that we can learn some pretty amazing
things by looking at how we do this. And in particular, | think we can learn
things about learning. Now the video games industry is far and away the
fastest growing of all modern media. From about 10 billion in 1990, it's
worth 50 billion dollars globally today, and it shows no sign of slowing
down. In four years' time, it's estimated it'll be worth over 80 billion

dollars. That's about three times the recorded music industry. This is pretty
stunning, but | don't think it's the most telling statistic of all. The thing that
really amazes me is that, today, people spend about eight billion real
dollars a year buying virtual items that only exist inside video games. This
is a screenshot from the virtual game world, Entropia Universe. Earlier this
year, a virtual asteroid in it sold for 330,000 real dollars. And this is a Titan
class ship in the space game, EVE Online. And this virtual object takes 200
real people about 56 days of real time to build, plus countless thousands of
hours of effort before that. And yet, many of these get built. At the other
end of the scale, the game Farmville that you may well have heard of, has
70 million players around the world and most of these players are playing it
almost every day.

2:16This may all sound really quite alarming to some people, an index of
something worrying or wrong in society. But we're here for the good

news, and the good news is that | think we can explore why this very real
human effort, this very intense generation of value, is occurring. And by
answering that question, | think we can take something extremely powerful
away. And | think the most interesting way to think about how all this is
going on is in terms of rewards. And specifically, it's in terms of the very
intense emotional rewards that playing games offers to people both
individually and collectively. Now if we look at what's going on in someone's
head when they are being engaged, two quite different processes are
occurring. On the one hand, there's the wanting processes. This is a bit like
ambition and drive -- I'm going to do that. I'm going to work hard. On the
other hand, there's the liking processes, fun and affection and delight and
an enormous flying beast with an orc on the back. It's a really great image.
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It's pretty cool. It's from the game World of Warcraft with more than 10
million players globally, one of whom is me, another of whom is my

wife. And this kind of a world, this vast flying beast you can ride
around,shows why games are so very good at doing both the wanting and
the liking. Because it's very powerful. It's pretty awesome. It gives you great
powers. Your ambition is satisfied, but it's very beautiful. It's a very great
pleasure to fly around. And so these combine to form a very intense
emotional engagement.

3:52But this isn't the really interesting stuff. The really interesting stuff
about virtuality is what you can measure with it. Because what you can
measure in virtuality is everything. Every single thing that every single
person who's ever played in a game has ever done can be measured. The
biggest games in the world today are measuring more than one billion
points of data about their players, about what everybody does -- far more
detail than you'd ever get from any website. And this allows something very
special to happen in games. It's something called the reward schedule. And
by this, | mean looking at what millions upon millions of people have

done and carefully calibrating the rate, the nature, the type, the intensity of
rewards in games to keep them engaged over staggering amounts of time
and effort. Now, to try and explain this in sort of real terms, | want to talk
about a kind of task that might fall to you in so many games. Go and get a
certain amount of a certain little game-y item. Let's say, for the sake of
argument,my mission is to get 15 pies and | can get 15 pies by killing these
cute, little monsters. Simple game quest. Now you can think about this, if
you like, as a problem about boxes. I've got to keep opening boxes. | don't
know what's inside them until | open them. And | go around opening box
after box until I've got 15 pies. Now, if you take a game like Warcraft, you
can think about it, if you like, as a great box-opening effort. The game's just
trying to get people to open about a million boxes, getting better and better
stuff in them.

5:30This sounds immensely boring but games are able to make this
process incredibly compelling. And the way they do this is through a
combination of probability and data. Let's think about probability. If we want
to engage someone in the process of opening boxes to try and find

pies, we want to make sure it's neither too easy, nor too difficult, to find a
pie. So what do you do? Well, you look at a million people --no, 100 million
people, 100 million box openers -- and you work out, if you make the pie
rate about 25 percent -- that's neither too frustrating, nor too easy. It keeps
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people engaged. But of course, that's not all you do -- there's 15 pies. Now,
| could make a game called Piecraft, where all you had to do was get a
million pies or a thousand pies. That would be very boring. Fifteen is a
pretty optimal number. You find that -- you know, between five and 20 is
about the right number for keeping people going. But we don't just have
pies in the boxes. There's 100 percent up here. And what we do is make
sure that every time a box is opened, there's something in it, some little
reward that keeps people progressing and engaged. In most adventure
games, it's a little bit in-game currency, a little bit experience. But we don't
just do that either.

6:45We also say there's going to be loads of other items of varying
qualities and levels of excitement. There's going to be a 10 percent chance
you get a pretty good item. There's going to be a 0.1 percent chanceyou
get an absolutely awesome item. And each of these rewards is carefully
calibrated to the item. And also, we say, "Well, how many monsters?
Should | have the entire world full of a billion monsters?" No, we want one
or two monsters on the screen at any one time. So I'm drawn on. It's not
too easy, not too difficult. So all this is very powerful. But we're in virtuality.
These aren't real boxes. So we can do some rather amazing things. We
notice, looking at all these people opening boxes, that when people get to
about 13 out of 15 pies, their perception shifts, they start to get a bit bored,
a bit testy. They're not rational about probability. They think this game is
unfair. It's not giving me my last two pies. I'm going to give up. If they're real
boxes, there's not much we can do, but in a game we can just say, "Right,
well.When you get to 13 pies, you've got 75 percent chance of getting a pie
now." Keep you engaged. Look at what people do -- adjust the world to
match their expectation. Our games don't always do this. And one thing
they certainly do at the moment is if you got a 0.1 percent awesome

item, they make very sure another one doesn't appear for a certain length
of time to keep the value, to keep it special.

8:00ANnd the point is really that we evolved to be satisfied by the world in
particular ways. Over tens and hundreds of thousands of years, we evolved
to find certain things stimulating, and as very intelligent, civilized

beings, we're enormously stimulated by problem solving and learning. But
now, we can reverse engineer that and build worlds that expressly tick our
evolutionary boxes. So what does all this mean in practice? Well, I've come
up with seven things that, | think, show how you can take these lessons
from games and use them outside of games. The first one is very
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simple: experience bars measuring progress -- something that's been
talked about brilliantly by people like Jesse Schell earlier this year. It's
already been done at the University of Indiana in the States, among other
places. It's the simple idea that instead of grading people incrementally in
little bits and pieces, you give them one profile character avatar which is
constantly progressing in tiny, tiny, tiny little increments which they feel are
their own. And everything comes towards that, and they watch it creeping
up, and they own that as it goes along.

9:05Second, multiple long and short-term aims -- 5,000 pies, boring, 15
pies, interesting. So, you give peoplelots and lots of different tasks. You
say, it's about doing 10 of these questions, but another task is turning up to
20 classes on time, but another task is collaborating with other

people, another task is showing you're working five times, another task is
hitting this particular target. You break things down into these calibrated
slices that people can choose and do in parallel to keep them engaged and
that you can use to point them towards individually beneficial activities.

9:44Third, you reward effort. It's your 100 percent factor. Games are
brilliant at this. Every time you do something, you get credit; you get a
credit for trying. You don't punish failure. You reward every little bit of effort
-- a little bit of gold, a little bit of credit. You've done 20 questions -- tick. It
all feeds in as minute reinforcement.

10:01Fourth, feedback. This is absolutely crucial, and virtuality is dazzling
at delivering this. If you look at some of the most intractable problems in the
world today that we've been hearing amazing things about, it's very, very
hard for people to learn if they cannot link consequences to

actions. Pollution, global warming, these things -- the consequences are
distant in time and space. It's very hard to learn, to feel a lesson.But if you
can model things for people, if you can give things to people that they can
manipulate and play with and where the feedback comes, then they can
learn a lesson, they can see, they can move on, they can understand.

10:35And fifth, the element of uncertainty. Now this is the neurological
goldmine, if you like, because a known reward excites people, but what
really gets them going is the uncertain reward, the reward pitched at the
right level of uncertainty, that they didn't quite know whether they were
going to get it or not. The 25 percent. This lights the brain up. And if you

40



think about using this in testing, in just introducing control elements of
randomness in all forms of testing and training, you can transform the
levels of people's engagement by tapping into this very

powerful evolutionary mechanism. When we don't quite predict something
perfectly, we get really excited about it. We just want to go back and find
out more.

11:20As you probably know, the neurotransmitter associated with learning
is called dopamine. It's associated with reward-seeking behavior. And
something very exciting is just beginning to happen in places like the
University of Bristol in the U.K., where we are beginning to be able to
model mathematically dopamine levels in the brain. And what this means is
we can predict learning, we can predict enhanced engagement, these
windows, these windows of time, in which the learning is taking place at an
enhanced level. And two things really flow from this. The first has to do with
memory, that we can find these moments. When someone is more likely to
remember, we can give them a nugget in a window. And the second thing
is confidence, that we can see how game-playing and reward

structures make people braver, make them more willing to take risks, more
willing to take on difficulty, harder to discourage. This can all seem very
sinister. But you know, sort of "our brains have been manipulated; we're all
addicts."The word "addiction" is thrown around. There are real concerns
there. But the biggest neurological turn-on for people is other people. This
is what really excites us. In reward terms, it's not money; it's not being
given cash -- that's nice -- it's doing stuff with our peers, watching us,
collaborating with us.

12:33And | want to tell you a quick story about 1999 -- a video game called
EverQuest. And in this video game,there were two really big dragons, and
you had to team up to kill them -- 42 people, up to 42 to kill these big
dragons. That's a problem because they dropped two or three decent
items. So players addressed this problem by spontaneously coming up with
a system to motivate each other, fairly and transparently.What happened
was, they paid each other a virtual currency they called "dragon Kill
points." And every time you turned up to go on a mission, you got paid in
dragon kill points. They tracked these on a separate website. So they
tracked their own private currency, and then players could bid

afterwards for cool items they wanted -- all organized by the players
themselves. Now the staggering system, not just that this worked in
EverQuest, but that today, a decade on, every single video game in the
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world with this kind of task uses a version of this system -- tens of millions
of people. And the success rate is at close to 100 percent. This is a player-
developed, self-enforcing, voluntary currency, and it's incredibly
sophisticated player behavior.

13:46And | just want to end by suggesting a few ways in which these
principles could fan out into the world.Let's start with business. | mean,
we're beginning to see some of the big problems around something like
business are recycling and energy conservation. We're beginning to see
the emergence of wonderful technologies like real-time energy meters. And
| just look at this, and | think, yes, we could take that so much further by
allowing people to set targets by setting calibrated targets, by using
elements of uncertainty, by using these multiple targets, by using a grand,
underlying reward and incentive system,by setting people up to collaborate
in terms of groups, in terms of streets to collaborate and compete, to use
these very sophisticated group and motivational mechanics we see. In
terms of education, perhaps most obviously of all, we can transform how
we engage people. We can offer people the grand continuityof experience
and personal investment. We can break things down into highly calibrated
small tasks. We can use calculated randomness. We can reward effort
consistently as everything fields together. And we can use the kind of group
behaviors that we see evolving when people are at play together, these
really quite unprecedentedly complex cooperative

mechanisms. Government, well, one thing that comes to mind is the U.S.
government, among others, is literally starting to pay people to lose
weight. So we're seeing financial reward being used to tackle the great
issue of obesity. But again, those rewards could be calibrated so

precisely if we were able to use the vast expertise of gaming systems to
just jack up that appeal, to take the data, to take the observations, of
millions of human hours and plow that feedback into increasing
engagement.

15:36And in the end, it's this word, "engagement,” that | want to leave you
with. It's about how individual engagement can be transformed by the
psychological and the neurological lessons we can learn from watching
people that are playing games. But it's also about collective

engagement and about the unprecedented laboratory for observing what
makes people tick and work and play and engage on a grand scale in
games. And if we can look at these things and learn from them and see
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how to turn them outwards, then | really think we have something quite
revolutionary on our hands.

16:12Thank you very much.

16:14(Applause)
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The two most likely largest inventions of our generation are the Internet and
the mobile phone. They've changed the world. However, largely to our
surprise, they also turned out to be the perfect tools for the surveillance
state. It turned out that the capability to collect data, information and
connections about basically any of us and all of us is exactly what we've
been hearing throughout of the summer through revelations and

leaks about Western intelligence agencies, mostly U.S. intelligence
agencies, watching over the rest of the world.

1:01We've heard about these starting with the revelations from June

6. Edward Snowden started leaking information, top secret classified
information, from the U.S. intelligence agencies, and we started learning
about things like PRISM and XKeyscore and others. And these are
examples of the kinds of programsU.S. intelligence agencies are running
right now, against the whole rest of the world.

1:31And if you look back about the forecasts on surveillance by George
Orwell, well it turns out that George Orwell was an optimist. (Laughter) We
are right now seeing a much larger scale of tracking of individual

citizens than he could have ever imagined.

1:55And this here is the infamous NSA data center in Utah. Due to be
opened very soon, it will be both a supercomputing center and a data
storage center. You could basically imagine it has a large hall filled with
hard drives storing data they are collecting. And it's a pretty big

building. How big? Well, | can give you the numbers -- 140,000 square
meters -- but that doesn't really tell you very much. Maybe it's better to
imagine it as a comparison. You think about the largest IKEA store you've
ever been in. This is five times larger. How many hard drives can you fit in
an IKEA store? Right? It's pretty big. We estimate that just the electricity
bill for running this data center is going to be in the tens of millions of
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dollars a year.And this kind of wholesale surveillance means that they can
collect our data and keep it basically forever,keep it for extended periods of
time, keep it for years, keep it for decades. And this opens up completely
new kinds of risks to us all. And what this is is that it is wholesale blanket
surveillance on everyone.

3:17Well, not exactly everyone, because the U.S. intelligence only has a
legal right to monitor foreigners. They can monitor foreigners when
foreigners' data connections end up in the United States or pass through
the United States. And monitoring foreigners doesn't sound too bad until
you realize that I'm a foreigner and you're a foreigner. In fact, 96 percent of
the planet are foreigners.

3:45(Laughter)
3:46Right?

3:48So it is wholesale blanket surveillance of all of us, all of us who use
telecommunications and the Internet.

3:57But don't get me wrong: There are actually types of surveillance that
are okay. | love freedom, but even | agree that some surveillance is fine. If
the law enforcement is trying to find a murderer, or they're trying to catch a
drug lord or trying to prevent a school shooting, and they have leads and
they have suspects,then it's perfectly fine for them to tap the suspect's
phone, and to intercept his Internet communications.I'm not arguing that at
all, but that's not what programs like PRISM are about. They are not about
doing surveillance on people that they have reason to suspect of some
wrongdoings. They're about doing surveillance on people they know are
innocent.

4:45S0 the four main arguments supporting surveillance like this, well, the
first of all is that whenever you startdiscussing about these

revelations, there will be naysayers trying to minimize the importance of
these revelations, saying that we knew all this already, we knew it was
happening, there's nothing new here.And that's not true. Don't let anybody
tell you that we knew this already, because we did not know this

already. Our worst fears might have been something like this, but we didn't
know this was happening.Now we know for a fact it's happening. We didn't
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know about this. We didn't know about PRISM. We didn't know about
XKeyscore. We didn't know about Cybertrans. We didn't know about
DoubleArrow.We did not know about Skywriter -- all these different
programs run by U.S. intelligence agencies. But now we do.

5:38And we did not know that U.S. intelligence agencies go to

extremes such as infiltrating standardization bodies to sabotage encryption
algorithms on purpose. And what that means is that you take something
which is secure, an encryption algorithm which is so secure that if you use
that algorithm to encrypt one file, nobody can decrypt that file. Even if they
take every single computer on the planet just to decrypt that one file, it's
going to take millions of years. So that's basically perfectly safe,
uncrackable. You take something which is that good and then you weaken
it on purpose, making all of us less secure as an end result. A real-world
equivalent would be that intelligence agencies would force some secret pin
code into every single house alarm so they could get into every single
house because, you know, bad people might have house alarms, but it will
also make all of us less secure as an end result. Backdooring encryption
algorithms just boggles the mind. But of course, these intelligence agencies
are doing their job. This is what they have been told to do: do signals
intelligence, monitor telecommunications, monitor Internet traffic. That's
what they're trying to do, and since most, a very big part of the Internet
traffic today is encrypted, they're trying to find ways around the

encryption. One way is to sabotage encryption algorithms, which is a great
example about how U.S. intelligence agencies are running loose. They are
completely out of control, and they should be brought back under control.

7:20So what do we actually know about the leaks? Everything is based on
the files leaked by Mr. Snowden.The very first PRISM slides from the
beginning of June detail a collection program where the data is collected
from service providers, and they actually go and name the service
providers they have access to. They even have a specific date on when the
collection of data began for each of the service providers.So for example,
they name the collection from Microsoft started on September 11, 2007, for
Yahoo on the March 12, 2008, and then others: Google, Facebook, Skype,
Apple and so on.

8:03And every single one of these companies denies. They all say that this
simply isn't true, that they are not giving backdoor access to their data. Yet

51



we have these files. So is one of the parties lying, or is there some other
alternative explanation? And one explanation would be that these parties,
these service providers, are not cooperating. Instead, they've been

hacked. That would explain it. They aren't cooperating. They've been
hacked. In this case, they've been hacked by their own government. That
might sound outlandish, but we already have cases where this has
happened, for example, the case of the Flame malware which we strongly
believe was authored by the U.S. government, and which, to spread,
subverted the security of the Windows Update network, meaning here, the
company was hackedby their own government. And there's more

evidence supporting this theory as well. Der Spiegel, from Germany, leaked
more information about the operations run by the elite hacker

units operating inside these intelligence agencies. Inside NSA, the unit is
called TAO, Tailored Access Operations, and inside GCHQ, which is the
U.K. equivalent, it's called NAC, Network Analysis Centre. And these recent
leaks of these three slides detail an operation run by this GCHQ
intelligence agency from the United Kingdomtargeting a telecom here in
Belgium. And what this really means is that an E.U. country's intelligence
agency is breaching the security of a telecom of a fellow E.U. country on
purpose, and they discuss it in their slides completely casually, business as
usual. Here's the primary target, here's the secondary target,here's the
teaming. They probably have a team building on Thursday evening in a
pub. They even use cheesy PowerPoint clip art like, you know,

"Success," when they gain access to services like this. What the hell?

10:30And then there's the argument that okay, yes, this might be going

on, but then again, other countries are doing it as well. All countries

spy. And maybe that's true. Many countries spy, not all of them, but let's
take an example. Let's take, for example, Sweden. I'm speaking of Sweden
because Sweden has a little bit of a similar law to the United States. When
your data traffic goes through Sweden, their intelligence agency has a legal
right by the law to intercept that traffic. All right, how many Swedish
decisionmakersand politicians and business leaders use, every day, U.S.-
based services, like, you know, run Windows or OSX, or use Facebook or
LinkedIn, or store their data in clouds like iCloud or Skydrive or DropBox, or
maybe use online services like Amazon web services or sales

support? And the answer is, every single Swedish business leader does
that every single day. And then we turn it around. How many American
leaders use Swedish webmails and cloud services? And the answer is
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zero. So this is not balanced. It's not balanced by any means, not even
close.

11:43And when we do have the occasional European success story, even
those, then, typically end up being sold to the United States. Like, Skype
used to be secure. It used to be end-to-end encrypted. Then it was sold to
the United States. Today, it no longer is secure. So once again, we take
something which is secure and then we make it less secure on

purpose, making all of us less secure as an outcome.

12:11And then the argument that the United States is only fighting
terrorists. It's the war on terror. You shouldn't worry about it. Well, it's not
the war on terror. Yes, part of it is war on terror, and yes, there are
terrorists, and they do kill and maim, and we should fight them, but we
know through these leaks that they have used the same techniques to
listen to phone calls of European leaders, to tap the email of residents of
Mexico and Brazil, to read email traffic inside the United Nations
Headquarters and E.U. Parliament, and | don't think they are trying to find
terrorists from inside the E.U. Parliament, right? It's not the war on

terror. Part of it might be, and there are terrorists, but are we really thinking
about terrorists as such an existential threat that we are willing to do
anything at all to fight them? Are the Americans ready to throw away the
Constituion and throw it in the trash just because there are terrorists?And
the same thing with the Bill of Rights and all the amendments and the
Universal Declaration of Human Rights and the E.U. conventions on human
rights and fundamental freedoms and the press freedom? Do we really
think terrorism is such an existential threat, we are ready to do anything at
all?

13:33But people are scared about terrorists, and then they think that
maybe that surveillance is okay because they have nothing to hide. Feel
free to survey me if that helps. And whoever tells you that they have
nothing to hide simply hasn't thought about this long enough.

13:53(Applause)

13:59Because we have this thing called privacy, and if you really think that
you have nothing to hide, please make sure that's the first thing you tell
me, because then | know that | should not trust you with any
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secrets, because obviously you can't keep a secret. But people are brutally
honest with the Internet, and when these leaks started, many people were
asking me about this. And | have nothing to hide. I'm not doing anything
bad or anything illegal. Yet, | have nothing that | would in particular like to
share with an intelligence agency, especially a foreign intelligence

agency. And if we indeed need a Big Brother, | would much rather have a
domestic Big Brother than a foreign Big Brother. And when the leaks
started, the very first thing | tweeted about this was a comment about

how, when you've been using search engines,you've been potentially
leaking all that to U.S. intelligence. And two minutes later, | got a reply by
somebody called Kimberly from the United States challenging me, like, why
am | worried about this?What am | sending to worry about this? Am |
sending naked pictures or something? And my answer to Kimberly was that
what I'm sending is none of your business, and it should be none of your
government's business either. Because that's what it's about. It's about
privacy. Privacy is nonnegotiable. It should be built in to all the systems we
use.

15:30(Applause)

15:37And one thing we should all understand is that we are brutally honest
with search engines. You show me your search history, and I'll find
something incriminating or something embarrassing there in five
minutes.We are more honest with search engines than we are with our
families. Search engines know more about you than your family members
know about you. And this is all the kind of information we are giving
away,we are giving away to the United States.

16:09And surveillance changes history. We know this through examples of
corrupt presidents like Nixon.Imagine if he would have had the kind of
surveillance tools that are available today. And let me actually quote the
president of Brazil, Ms. Dilma Rousseff. She was one of the targets of NSA
surveillance. Her email was read, and she spoke at the United Nations
Headquarters, and she said, "If there is no right to privacy, there can be no
true freedom of expression and opinion, and therefore, there can be no
effective democracy."

16:43That's what it's about. Privacy is the building block of our
democracies. And to quote a fellow security researcher, Marcus Ranum, he
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said that the United States is right now treating the Internet as it would be
treating one of its colonies. So we are back to the age of colonization, and
we, the foreign users of the Internet, we should think about Americans as
our masters.

17:14So Mr. Snowden, he's been blamed for many things. Some are
blaming him for causing problems for the U.S. cloud industry and software
companies with these revelations -- and blaming Snowden for causing
problems for the U.S. cloud industry would be the equivalent of blaming Al
Gore for causing global warming.

17:32(Laughter)
17:35(Applause)

17:42S0, what is there to be done? Should we worry. No, we shouldn't
worry. We should be angry, because this is wrong, and it's rude, and it
should not be done. But that's not going to really change the
situation.What's going to change the situation for the rest of the world is to
try to steer away from systems built in the United States. And that's much
easier said than done. How do you do that? A single country, any single
country in Europe cannot replace and build replacements for the U.S.-
made operating systems and cloud services.

18:18But maybe you don't have to do it alone. Maybe you can do it
together with other countries. The solution is open source. By building
together open, free, secure systems, we can go around such
surveillance,and then one country doesn't have to solve the problem by
itself. It only has to solve one little problem.And to quote a fellow security
researcher, Haroon Meer, one country only has to make a small wave, but
those small waves together become a tide, and the tide will lift all the boats
up at the same time, and the tide we will build with secure, free, open-
source systems, will become the tide that will lift all of us up and above the
surveillance state.

19:08Thank you very much.

19:10(Applause)
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12To understand the world that live in, we tell stories. And while remixing
and sharing have come to definethe web as we know it, all of us can now
be part of that story through simple tools that allow us to make things
online. But video has been left out. It arrived on the web in a small box, and
there it has remained,completely disconnected from the data and the
content all around it. In fact, in over a decade on the web, the only

thing that has changed about video is the size of the box and the quality of

the picture.

0:48Popcorn changes all of that. It's an online tool that allows anyone to
combine video with content pulled live directly from the web. Videos
created with Popcorn behave like the web itself: dynamic, full of links, and

completely remixable, and finally allowed to break free from the frame.

1:091 want to give you a demo of a prototype that we're working on that
we'll launch later this fall. It will be completely free, and it will work in any
browser. So, every Popcorn production begins with the video, and so I've
made a short, 20-second clip using a newscaster template that we use in
workshops. So let's watch it. We'll go back, and I'll show you how we made
it.
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1:31Hi, and welcome to my newscast. I've added my location with a Google
Map, and it's live, so try moving it around. You can add pop-ups with live
links and custom icons, or pull in content from any web service, like

Flickr, or add articles and blog posts with links out to the full content.

1:52S0 let's go back, and I'll show you what you saw. There was a lot
there. So this is the timeline, and if you've ever edited video, you're familiar
with this, but instead of clips in the timeline, what you're looking at is web
events pulled into the video. Now in this Popcorn production we've got the
title card, we've got a Google Map that shows up picture-in-picture, then
Popcorn lets it push outside the frame and take over the whole

screen. There are two pop-ups bringing you some other information, and a

final article with a link out to the original article.

2:241 et's go to this Google Map, and I'll show you how you can edit it. All
you do, go into the timeline, double-click the item, and I've set it to Toronto,
because that's where I'm from. Let's set it to something else. Popcorn
immediately goes out onto the web, talks to Google, grabs the map, and
puts it in the display. And it's exactly the same for the people who watch
your production. And it's live. It's not an image. So you click on it, you zoom

in, right down to street view if you want to.

2:53Now in the video, | mentioned adding a live feed, which we can do right
now, so let's add a live feed from Flickr. Go over to the right-hand

side, grab Flickr from the list of options, drag it into the timeline, and put it
where you'd like it to go, and it immediately goes out to Flickr and starts

pulling in images based on the tags. Now, my developers really like ponies,
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and so they've set that as the default tag. Let's try something else, maybe
something a bit more relevant to today. Now here are live images being
pulled straight from the feed. If you come and watch this a week from

now, this will be completely different,dynamic, just like the web, and just
like the web, everything is sourced, so click your link, and you go straight to

Flickr and see the source image.

3:39Everything you've seen today is built with the basic building blocks of
the web: HTML, CSS and JavaScript. That means it's completely
remixable. It also means there's no proprietary software. All you need is a

web browser.

3:53So imagine if every video that we watched on the web worked like the
web, completely remixable, linked to its source content, and interactive for
everyone who views it. | think Popcorn could change the way that we tell

stories on the web, and the way we understand the world we live in. Thank

you. (Applause)
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0:12Someone once said that politics is, of course, "showbiz for ugly
people." So, on that basis, | feel like I've really arrived. The other thing to
think of is what an honor it is, as a politician, to give a TED talk, particularly
here in the U.K., where the reputation of politics, with the expenses
scandal, has sunk so low.

0:33There was even a story recently that scientists had thought

about actually replacing rats in their experiments with politicians. And
someone asked,"Why?" and they said, "Well, there's no shortage of
politicians, no one really minds what happens to them and, after all, there
are some things that rats just won't do." (Laughter)

0:56Now, | know you all love data, so I'm starting with a data-rich

slide. This, | think, is the most important fact to bear in mind in British
politics or American politics, and that is: We have run out of money. We
have vast budget deficits. This is my global public debt clock, and, as you
can see, it's 32 trillion and counting.

1:19And | think what this leads to is a very simple recognition, that there's
one question in politics at the moment above all other, and it's this one:
How do we make things better without spending more money?Because
there isn't going to be a lot of money to improve public services, or to
improve government, or to improve so many of the things that politicians
talk about. So what follows from that is that if you think it's all about money
-- you can only measure success in public services in health care and
education and policing by spending more money, you can only measure
progress by spending money -- you're going to have a pretty miserable
time.

2:00But if you think a whole lot of other things matter that lead up to well
being -- things like your family relationships, friendship, community, values
-- then, actually, this is an incredibly exciting time to be in politics. And the
really simple argument | want to make tonight, the really straightforward
argument is this: That if we combine the right political philosophy, the right
political thinking, with the incredible information revolution that has taken
place, and that all of you know so much more about than | do, | think
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there's an incredible opportunity to actually remake politics, remake
government, remake public services, and achieve what's up on that slide,
which is a big increase in our well-being. That's the argument | want to
make tonight.

2:458o0, starting with the political philosophy. Now I'm not saying for a
minute that British Conservatives have all the answers. Of course we

don't. But there are two things at heart that | think drive a conservative
philosophy that are really relevant to this whole debate. The first is this: We
believe that if you give peoplemore power and control over their lives, if you
give people more choice, if you put them in the driving seat, then actually,
you can create a stronger and better society. And if you marry this fact with
the incredible abundance of information that we have in our world today, |
think you can completely, as I've said, remake politics, remake government,
remake your public services.

3:25The second thing we believe is we believe in going with the grain of
human nature. Politics and politicians will only succeed if they actually try
and treat with people as they are, rather than as they would like them to
be. Now, if you combine this very simple, very conservative thought -- go
with the grain of human nature -- with all the advances in behavioral
economics, some of which we were just hearing about,again, | think we can
achieve a real increase in well-being, in happiness, in a stronger

society without necessarily having to spend a whole lot more money.

4:00Now, why do | think now is the moment to make this argument? Well,
I'm afraid you're going to suffer a short, condensed history lesson about
what | would say are the three passages of history: the pre-bureaucratic
age, the bureaucratic age and what we now live in, which | think is a post-
bureaucratic age.A simpler way of thinking of it is that we have gone from a
world of local control, then we went to a world of central control, and now
we're in a world of people control. Local power, central power, now, people
power.

4:32Now, here is King Cnut, king a thousand years ago. Thought he could
turn back the waves; couldn't turn back the waves. Couldn't actually turn
back very much, because if you were king a thousand years ago,while it
still took hours and hours and weeks and weeks to traverse your own
country, there wasn't much you were in charge of. You weren't in charge of
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policing, justice, education, health, welfare. You could just about go to war
and that was about it. This was the pre-bureaucratic age, an age in which
everything had to be local. You had to have local control because there
was no nationally-available informationbecause travel was so restricted. So
this was the pre-bureaucratic age.

5:12Next part of the cold history lesson, the lovely picture of the British
Industrial Revolution. Suddenly, all sorts of transport, travel information
were possible, and this gave birth to, what | like to call, the bureaucratic
age. And hopefully this slide is going to morph beautifully. There we

are. Suddenly, you have the big, strong, central state. It was able -- but
only it was able -- to organize health care, education, policing, justice. And
it was a world of, as | say, not local power, but now central power. It had
sucked all that power up from the localities. It was able to do that itself.

5:50The next great stage, which all of you are so familiar with: the massive
information revolution. Just consider this one fact: One hundred years ago,
sending these 10 words cost 50 dollars. Right now, here we are linked up
to Long Beach and everywhere else, and all these secret locations for a
fraction of that cost, and we can send and receive huge quantities of
information without it costing anything. So we're now living in a post-
bureaucratic age, where genuine people power is possible.

6:24Now, what does this mean for our politics, for our public services, for
our government? Well | can't, in the time I've got, give huge numbers of
examples, but let me just give a few of the ways that life can change.And
this is so obvious, in a way, because you think about how all of you have
changed the way we shop, the way we travel, the way that business is
done. That is already happened; the information and Internet revolution has
actually gone all the way through our societies in so many different

ways, but it hasn't, in every way, yet touched our government.

6:57S0, how could this happen? Well, | think there are three chief ways that
it should make an enormous difference: in transparency, in greater choice
and in accountability, in giving us that genuine people power. If we take
transparency, here is one of my favorite websites, the Missouri
Accountability Portal. In the old days, only the government could hold the
information, and only a few elected people could try and grab that
information and question it and challenge it. Now here, on one website, one
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state in America, every single dollar spent by that government is
searchable, is analyzable, is checkable.

7:38Think of the huge change that means: Any business that wants to bid
for a government contract can see what currently is being spent. Anyone
thinking, "l could do that service better, | could deliver it cheaper,"it's all
available there. We have only, in government and in politics, started to
scratch the surface of what people are doing in the commercial world with
the information revolution. So, complete transparency will make a huge
difference. In this country, if we win the election, we are going to make all
government spending over 25,000 pounds transparent and available
online, searchable for anyone to see. We're going to make every contract --
we're announcing this today -- available on the Internet so anyone can
see what the terms are, what the conditions are, driving huge value for
money, but also huge increases, | believe, in well-being as well.

8:28Choice. Now you all shop online, compare online, do everything
online, and yet this revolution has hardly touched the surface of public
services like education, or health care or policing, and you're going to see
this change massively. We should be making this change with the
information revolution in our country,with searchable health sites, so you
can see what operations work out properly, what records doctors have, the
cleanliness of hospitals, who does best at infection control -- all of the
information that would once be locked in the Department of Health is now
available for all of us to see.

9:04And the third of these big changes: accountability. This, | think, is a
huge change. It is a crime map. This is a crime map from Chicago. So,
instead of having a situation where only the police have the
informationabout which crimes are committed where, and we have to
employ people in government to try and hold the police to

account, suddenly, we've got this vast opportunity for people power, where
we, as citizens, can see what crimes are being committed -- where, when
and by whom -- and we can hold the police to account. And you can see
this looks a bit like a chef's hat, but actually that's an assault, the one in
blue.You can see what crime is committed where, and you have the
opportunity to hold your police force to account. So those three ways --
transparency, accountability and choice -- will make a huge difference.
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9:53Now | also said the other principle that | think we should work on is
understanding of people, is recognizing that going with the grain of human
nature you can achieve so much more. Now, we're got a huge revolution in
understanding of why people behave in the way that they do, and a great
opportunity to put that knowledge and information to greater use. We're
working with some of these people. We're being advised by some of these
people, as was said, to try and bring all the experience to book.

10:22Let me just give you one example that | think is incredibly simple, and
| love. We want to get people to be more energy efficient. Why? It cuts fuel
poverty, it cuts their bills, and it cuts carbon emissions at the same

time. How do you do it? Well, we've had government information
campaigns over the years when they tell you to switch off the lights when
you leave the home. We even had -- one government minister once told us
to brush our teeth in the dark. | don't think they lasted very long. Look at
what this does. This is a simple piece of behavioral economics. The best
way to get someone to cut their electricity bill is to show them their own
spending, to show them what their neighbors are spending, and then show
what an energy conscious neighbor is spending. That sort of behavioral
economics can transform people's behavior in a way that all the bullying
and all the information and all the badgering from a government cannot
possibly achieve. Other examples are recycling. We all know we need to
recycle more. How do we make it happen? All the proof from America is
that actually, if you pay people to recycle, if you give them a carrot rather
than a stick, you can transform their behavior.

11:30So what does all this add up to? Here are my two favorite U.S.
speeches of the last 50 years. Obviously, here we have JFK with that
incredibly simple and powerful formulation, "Ask not what your country can
do for you; ask what you can do for your country," an incredibly noble
sentiment. But when he made that speech, what could you do to build the
stronger, better society? You could fight for your country, you could die for
your country, you could serve in your country's civil service, but you didn't
really have the information and the knowledge and the ability to help build
the stronger society in the way that you do now.

12:12And | think an even more wonderful speech, which I'm going to read a
big chunk of, which sums up what | said at the beginning about believing
there is more to life than money, and more that we should try and measure
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than money. And it is Robert Kennedy's beautiful description of why gross
national product captures so little: It "does not allow for the health of our
children, the quality of their education, or the joy of their play. It does not
include the beauty of our poetry or the strength of our marriages, the
intelligence of our public debate. It measures neither our wit nor our
courage, neither our wisdom nor our learning,neither our compassion nor
our devotion to our country. It measures everything, in short, except that
which makes life worthwhile."

12:57Again, a sentiment that was so noble and beautifully put 40 years
ago, and a beautiful dream 40 years ago, but now with the huge advances
in information technology, with the massive changes in behavioral
economics, with all that we know about how you advance well-being, that if
we combine those insights of giving power to people, and using information
to make that possible, and using the insight of going with the grain of
human nature, while at the same time, understanding why people behave
in the way they do,it is a dream more easy to realize today than it was
when it was made in that beautiful speech 40 years ago.

13:38Thank you. (Applause)
David Cameron
ol e b " i sleasT (sl ol (il b ssb 4 i T e 4 (S 5100112
Olse 4 oS o a )y oo 568 (803 s (e 4035 S35 (S (o o 5550
sl S ol ‘owis‘,;%‘f,@‘rgzpuu@\,&w&ixé\ﬁsé,w%,mwpag

o:ﬁ\%&k&&&hﬂh%ﬂ&wbw@

e sl & OLasLale3T 53 87 dils dua Oliails 7 45 Clgil) 2 (25050 o |,10:33
Jlmy b b ceat" il Ol s sl 5 "8 gl 1o cif ) S aiS eslizal Ol dazul

@hﬁqﬁb@ﬁcb@dﬁﬂ&%@gowa‘rﬁéjr;wupébf.oswnl:m
(ot (o) i plowil S 57 (ol gl g0 oS Az

@,&b,\fm;,'\ﬁ,\pu&ipa‘ﬁu‘.\ubouyugéggjééwowfvsj@‘vujo:%
Dl Lo a8 pl s 3 s bl 4 L S T 5 Ly Sl 3 487 nlly o jtege S oS SS e oS

73



jégg}g—%daﬁj)kimj@Lgadﬁj.sgudml{ﬁwa|.ﬁﬁ@éﬁ%ﬁsﬁjé}ijﬂf
3}@035}\:&@\9&)}@50%;32

245 Sl ys Sl (J g OT sl 0315 5 g 03l 5l (Sh3 415 o g gudg0 ol 45 (28Ks SS 0 51119
w58 6 it I 4 s oS 2 5 gLl il opsher 147l Dl 3503 Comr )l S5 Y5

b S S8 15 o b s W1 o gas okt @il b ile ol 55 3 L5 Sy 4SSz $oS

S @S| 5 o &S S et S5 ) LS (0 o M o)Ly O a5 457 (6045 sl Lo
Slods atnj 53 1 355 S yo il 5 o e i Lo el ples 4 S SO 8187 ) 00,

s Do U 5o 1) 0550 S35 W Ll iy 2 gy O o b il Loy 5 50T ¢ (2lgy (0 50s

Cdls Al i s Slawl Oy e Jl= opl 5s g s dal 5 i

My oy el o ol o 5 o o pems & 45 5 £12:00

03l oy Loy ABL a3l ) gl Lol 53 687 0o 0y g @819 53 oy Led5)) el (2o OS5l
b i L S| 145 sl 3 50 ol o)l 53 g o Ly ST e | 0T )l sl el 7 (o

5 oS S els g5 SN 535 55k Ui by b1 Seuly b S5 S5ke L bl S,
555 sl stome (5Ll (510 (53,55 55k (b se 45T oS (o0 SO Uiss o e 3l i S ) shailes
o) 5 s onl g el oy 55 O K Bl 8l 53 48T (Sl 31 T 05 il 5 g s Dot

e g aan (ol 485 S5 oLl OLIST dadlons 45 (& ol 5 od gl s 31 o b 12145
‘da,ttmwupsr&f,ﬁysu\@om@ﬁﬁpuw,,@54,5}1” L3y g1 Sl
p3 0 41 (5 e Sl 5 Sy L ST 055k ol e Sl 550 ol 4ty LS e Emy JSTL (6,1
19 05 das 513 S S s 1) 6T 51 dns (s i slo 4 8 0350 40 8T day OLES 5 4 S
S5S sbis DMl 53,8555k Slsl3 by el et 815 S sl 1) (55 (5585 g amalr ol g2e Lo
Sl oy Sl 55115 93 sl 531 1) Sl 3 90 a5 5308 DalST Lo (2387 o7 ) slailen ms L

Al g 5l e g

74



Q\,mc,.w\:.ﬂjcﬂp.wuupbqﬁusuSQ\J\W\ML&;\OTQJL;K&_.ay3:25
3O azaln) T o8 €80T & S 515 ¢ s 4 6K len 2l 3 50 b o b a5t (3850 g
I3 on Lok ST S5 o b1y 1S alablowe sl 5 03le sl Sl bt STV 5 il sl o 40
a5 ol o ol ST Ole 8 4 L3 T 51 5 o7 1SN sl ain 55 halg g dmn b o S
O3k 1) 5 (538 smalor ¢ gt oloy 4 53 il Gl il 5 o b oS S SB e s HLSS
ﬁwé@\)ﬁf@bﬂgﬁndﬁﬁzbwu);&ﬁ

2 b 03 5l L wlialie Oz o Sl dimlie ) 35 OV S (0SS e |z Y4100
2ol Sl e B Jals 475 dal 5 iy iy o )l ps el (r e ST (S5 0 0B S 5 s
&ﬁj@ﬂwnmﬁmsgb,”‘aiasl;bﬁ‘(‘5)‘>1Lwo|ﬁ>)¢§::|;bﬁut,suo\,,g ]
JJ:SLSQMJUG,ugum);s&g;;ms@\d\;sd‘;nmb &SS9 5 g Ol s

SA OS5 0 Dy e Dt 03,50 (JS) s b (2155 55 058 5 d 55 0

.Ls.a:}a

M;j.)/.?j))\.@}}AM‘%ASQ};)\S.}uJ;@JgﬁSdebub\ﬁau.ﬂg_@r{au.ﬂiv\.>3432
Juo\,lﬁvﬁwﬁ\&;ﬁ @;Jfﬁ&bL@‘cﬁﬂs\,:s.;c;‘j,g.@;fﬁt?,ﬁwb@yw
558 0L iS50 ST e Jsb L tin g e atis gelo 5 lgele 8 Jb= 55 L g olisl S
(T (e (el L s 8l 53 Lo S0 adge 1) O S s 48 iale (i (Bl (Sle5 ST
Jdb).}.ﬁ‘ybf@\ﬁ‘)ydﬁh@b))ﬂé‘@ﬁd‘%)j&@@u‘ﬁﬁ@%bﬁéb)t@ﬁw
)Jébﬁy&ﬁc)b)&b‘&}g—.k:&tiM‘J&zﬁdﬂgﬁaﬁ)wu.Jﬁ&aﬁ)tg-uyﬁw

--’j{dg:;‘;‘)}{J:EL‘Q‘JJJOL‘);ﬁ‘é‘)J’"U’}i .Usﬁaj.,\m)\:ﬂgujéw&ﬁ 35 o ynd

JBs Jom g1 51 QLS ool Bl gmtes MBI 1 o (6 3085 3 o (S sB 33 () (S anD112
eU SIS g e g5 il Ol & 351 pls s S (S5 b iy OIS 5 s Dbl cla
5055 85 ledss s DS L oyl 3 558 el it o5 JSK0 4 Dl it 5 5 p
(il Sleds gﬁf,u@;,guummﬂx’o&\ﬁf‘\s@\wj%,,T@w.\w;ﬁ

G5 o S Sl Jows D)8 6 Ol 0 Bl pols s 4S5 oL 0T 5 clie (ol Ldo (35 50T
ok el ol a1y 555 e Sla)lS plad 5 48T ol 1) (e gl oy 8 plad Ll ST 0S50

75



g 3550 ) 5 Lol SNl lae OB s BT 0T L s 4y L aes 45 (ke 5, 5, 4l 05150
g bt 53 LYl 5 sl a e ,¥3 00 aals” 10 sl 3 2y Jlo o a5 sl ails 5 s 1,
23l @il oo Lo 3,03 )05 (g 55 i pa (S g5 oS (bl s (5 (S Ul der Calies Glal 5 b
jﬁ;\mob,;,m,ﬁmmﬁfd.\f,s,mpm\g&,ww}a&;i\gﬂ\,;,Lowu\@_);;

aM@ur}f&bQJﬁg&.l}é@;&)@\;

Sl wam g bos Soyls gredr b g sl o ges Slads o ‘u@gﬂﬁtyzy@wuﬁ:m
JU“_,.Qr;fa,wj.ujnzL;ut@:ws&g@,ga;wwV;ﬁgb\;&uduﬁrg\;dgpb&
L;u\,jou;;,uéua‘ﬂow>;,\iﬂlu,k{&g\gg‘,ww&ﬁcﬂw\@;u,w;,l,ﬁ
ol ol 4w (5l MBI 5 SleMbl 4l o3l &5 cnl 51 i S (S il oty il il o3l ki 15 Ol

.omww\udjgjghij)bjbf‘d‘b‘OJ;L}M&JL“‘,W\’.'J"‘)L&

S S5 o kS 013 3y Jool ol (Ko S e 5 Fok 5, G| pl 65 (0 ) sk V6157

L S .Cgf@g\jg,y\som);)S,i;wg);h;;ﬁgbgw)uwquﬁ S sl (5l odkas
288 Slgile) 55 (6 pmn (2 Sy Sy ol 0 o e 350 ulo Ol S a0 3 ) (3l Dolis
@?bc)uW|wj:@w>uu\wfwuja{wu&c)wm;\&w,:@uyw
SIS 53 oo 0 K )3 bl Vo 5 itSG Bl 5 L 13 g 3550 15 LT 5 S (55T

55 L e 13,513 (51 (s3lgiy dal i ST Golo a4 el lime s oo i cplosbys S7138
e 5 S &S S o Sy 85 o oS B Do o a5 ar o iy e S
4 by I 93 53 g Lo 03 g2 50 gl S de oy s o 95 )1 5 0050l 0385 (o0 on 057 (Sl L
ij&lfg::éwébjé..W@lﬁ)&b\g%\l{rJJ,aL;)quL;Lg:&g\)qoajf.a)\j@u\:’-d@:
2Bl s 1 Sss wpm ples b oty 0y SLB 3 L 81558 55 48T e sl ol odes
p\;wy;l;r:a\?-,bsr,wu,z,uﬁwg}fls,&ww,yw@w\)gﬂmx25.000
S oS g g il g 3l (S5 p a8 33k (Sl L bl S (G30351 3 a8 1S RNl g el
slizel o oS I3 o 5 J g S Ao JUast Lty 1 OT oyl S etalie a1, 0T slie il 2 A5l Lo

J}..f&daou)gfq-}nr)b

76



ol 6 Jlom 53 pl Ll s (o plowil pWT 1 (87 0 ST o (551 5 Lo aen 0557101518128
Ld 5 a8l 3 5 andl g elamrl Cutel g mdldg Slads ¢ o5 50T Jan ongas Slods b S alasl ) O]
Mg Ll dlw sy o by Olej 5287 55 DLEMLI MBI 1) i (o Ll s el 1) oae i 0
ol o S gl planil (f ) 5 S a L lghas &7 iy W5 (00 &S Sl (Il 0l 5 ot L6
¢w;,m@;;,aw;;s);@;e;ﬂ&gs?&!,@1@@?,3@@,@@%.\;,\55\

JJ}AQ@O)LEJ)JJJMJ&L&W&‘JJQ;‘JJ‘OJ})J}NM‘%Q)‘)}))SJLQW‘

AR 4y O3l Sl 5y (6 S o a5 3550 0l il o Sy 1B i ol g0 e e 59104
b PG, SIS ) ok U5 8 bl sl 5 5 Sl Slow o Sl SICE o 4k 4 nlp
Lo DS bl oy (53,5 (ST (0 8l (sl 93,55 (6 3131 (6,5 1K 4 e 57 sy sl g

4 ot ol e i e Ol 4 Lo oS gl 55T (oo oy 3 pn 43 03l S 5t8 51 855y e b !
Ao S ) ool i b 5 ey ) il b (oS Lo 55 (ST il il 0015 5 dl s el
)364:;3.\:;\}:@;,L?;,apauumgeisjpsng‘éb),m oL aT NS 4 i

(3l 3las aly dw O3l g el g e 5 ey 5148 A3 5 o ol 5 0313 £y n S

S asbul S5 sle sl ol g o g Sl

afﬁow454.:.{,&&‘5},%64,);;@?;&;;6(.gﬁu;ow,&ﬁ;y\yﬁ:%
3 e BN Yl 5 ady 2hy Sl o 4y e L5 (o0 Sl Ol S L Lo 570575 ol Col 3 0
L SleMbly 5l 0l s b ol e (o5 5 3557 oy ST (o Ly shat) g3 ol 2 Q\¢,@
ssbailens ¢ ;S oo 5353 pl 3l (S e g 3550 e oS e IS Sl ) S bl s IS g

S Al ) Sl plad oyl A (2 o

Jmﬁ,s@(;f;\u.(a,bdz;wy,wyj@muq@&pz;{Sﬁﬁgm@#okﬂO:ZZ
sl Jad als Lol caton ot (o 1 (A0) 8 alS Sl 0§z ST enlital o ys (6551
33 el Sl dalils Cst S o 9,8 pl shon ads o S SLisl 2alS Eol Olejan 5 4l
S s G5 s b S el gy bl S S S a8 o Jl OUL I b s
48T o S ol 4 S oSS sl Bl s gl o (0w S e 1 S T e (SO0 s S
ﬁtfbuzgju,zg&ﬁ‘ﬁwf;\&gd\ﬁab@%@‘\ﬁgwumu\@uuaﬂ

77



i S wads DLy bls O3 pan iz 0L aylean o7 03 OLE LT 4 1) O3 om0 Ol o o5 Sl ) i
& o 3 0 505 i o gn Ll g5 o 1S 3 3Ll 1 g i ol oSl L g 5 e Ol n 53 i lees
55 e ST G | 355 Ooludal 45 55 oS sl 20 oS (6 0 S L bos s DBl o 8 )55 61
S alsd oled €0iSs )8 pl il 5 (oo sk @iejl (6 e COLSL 4 pisd oo Lo den LTSL L 3 ) 5e )

ot 6T 4 Blar Gl 4 815 08 Cstls 1 03,0 S35k 4 sa S148 Caal OT 51 (ST 1K T 528

A e ) 6T B Wil g o (a5 gl 4 21aL) o

Liasein Sl oo 48N 3590 45 iy Je D0 SIS ol 5has 53 $5,05 o 5 (o) e 43 Lol aen 11130
S a5 Gl 8 g DosiS I st ol 5 6 53,555k Gl s b b S Ol ol I S
Sl Olsew cpl (5 457 85 Ll Sl (sl ol ulg 0" "5 S 8 S, 58S Gl 5 ST e e S

Koo 05558 (1 At 5 (o SLSC Az 5 oo IS Ll 3l 2 5 5 (6 amelr Sl 6l Lo s S

Lok 50 031 ol (S ESGS™ 0 ) 5887 (6 g Slonkst 4 il (o s e 0L 5257 (6l Al 5 (g0 (S

.%S&Jw\?g;su@\:v\::,:u\)%\;)g;;b;;)f\sgujsjJmom&wébﬁ

25Tl ol (gl 4o 5 ) v;\,;q;)}:\ﬂboj\;\Gasqpbmaf;tﬁ;du&vfﬁﬂzm
Doy SN ET 50068 o glajmrs 5 500 L Js 51 (SH545 55 culeslys 03,5 b e Il 55 o

o5 bl 0T S a0l Ol 5 Sl Hlay o Gl b 5 12 87 ST Sl Sl S oo 5 pl 5 2
Lol alels by Jald 051 Olasla (651 3 (55 b 5 Oliheand LS Olayla dm Dl 457 s
Lo i od b Colnd b i 05l 558 od ga 508 Sl (A DML 5 Dlazr 5351 plSostal

4 S O3l 4o sb 4 ol Ole sS4 O 6 0l 38T Gl o 3 4 ot i Ty Lo (6,50

Ao o lyle S5 55,05

OSSO L5 aba) 5 30 08 Oy iy W40 &8 L5 5 Ol sl ol 5 ,112:57
au,a,:biwtw;uf&u}gwp\Jfgwuué\ﬁ@ﬁ:ﬁfuL;,juc)wwr,ua,@wp
3Lzl SAMLI 51 0T GaoeS (5151 5 oS oS5 a1y p3 0 4 D58 031> S S5 05l Lo S48 il o
st 2 skl p3 e g 45T b i 5 o e Ol Ol 4y ki JISG 1) CndT Sl b gl S5 5 (oS
Ol Lo Oldew pl &5 a8 Gloj Sl 5 &S5 Camdly 4 i Jw B0 w s 5 00 &S sl Sbgy S

RS

78



(& 555) O 5a13:38

S yuuno 19061 3 it > (5397 o9 31 Olmd Sl CulsB-8

Pranav Mistry
The thrilling potential of SixthSense technology

Posted Nov 2009Rated Jaw-dropping, Ingenious

0:11We grew up interacting with the physical objects around us. There are
an enormous number of them that we use every day. Unlike most of our
computing devices, these objects are much more fun to use. When you talk
about objects, one other thing automatically comes attached to that
thing, and that is gestures:how we manipulate these objects, how we use
these objects in everyday life. We use gestures not only to interact with
these objects, but we also use them to interact with each other. A gesture
of "Namaste!", maybe, to respect someone, or maybe, in India | don't need
to teach a kid that this means "four runs" in cricket. It comes as a part of
our everyday learning.

0:55So0, | am very interested, from the beginning, how our knowledge about
everyday objects and gestures,and how we use these objects, can be
leveraged to our interactions with the digital world. Rather than using a
keyboard and mouse, why can | not use my computer in the same way that
| interact in the physical world?

1:17S0, | started this exploration around eight years back, and it literally
started with a mouse on my desk.Rather than using it for my computer, |
actually opened it. Most of you might be aware that, in those days, the
mouse used to come with a ball inside, and there were two rollers that
actually guide the computer where the ball is moving, and, accordingly,
where the mouse is moving. So, | was interested in these two rollers, and |
actually wanted more, so | borrowed another mouse from a friend -- never
returned to him -- and | now had four rollers. Interestingly, what | did with
these rollers is, basically, | took them off of these mouses and then put
them in one line. It had some strings and pulleys and some springs. What |
got is basically a gesture-interface device that actually acts as a motion-
sensing devicemade for two dollars. So, here, whatever movement | do in
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my physical world is actually replicated inside the digital world just using
this small device that | made, around eight years back, in 2000.

2:21Because | was interested in integrating these two worlds, | thought of
sticky notes. | thought, "Why can | not connect the normal interface of a
physical sticky note to the digital world?" A message written on a sticky
note to my mom, on paper, can come to an SMS, or maybe a meeting
reminder automatically syncs with my digital calendar -- a to-do list that
automatically syncs with you. But you can also search in the digital
world, or maybe you can write a query, saying, "What is Dr. Smith's
address?" and this small system actually prints it out -- so it actually acts
like a paper input-output system, just made out of paper.

3:01In another exploration, | thought of making a pen that can draw in three
dimensions. So, | implemented this pen that can help designers and
architects not only think in three dimensions, but they can actually draw, so
that it's more intuitive to use that way.

3:16Then | thought, "Why not make a Google Map, but in the physical
world?" Rather than typing a keyword to find something, | put my objects on
top of it. If | put a boarding pass, it will show me where the flight gate is. A
coffee cup will show where you can find more coffee, or where you can
trash the cup.

3:33S0, these were some of the earlier explorations | did because the goal
was to connect these two worlds seamlessly. Among all these
experiments, there was one thing in common: | was trying to bring a part of
the physical world to the digital world. | was taking some part of the
objects, or any of the intuitiveness of real life, and bringing them to the
digital world, because the goal was to make our computing interfaces more
intuitive.

4:00But then | realized that we humans are not actually interested in
computing. What we are interested in is information. We want to know
about things. We want to know about dynamic things going around.

4:12So0 | thought, around last year -- in the beginning of the last year -- |
started thinking, "Why can | not take this approach in the reverse
way?" Maybe, "How about | take my digital world and paint the physical
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world with that digital information?" Because pixels are actually, right now,
confined in these rectangular devices that fit in our pockets. Why can | not
remove this confine and take that to my everyday objects, everyday life so
that | don't need to learn the new language for interacting with those
pixels?

4:45S50, in order to realize this dream, | actually thought of putting a big-
size projector on my head. | think that's why this is called a head-mounted
projector, isn't it? | took it very literally, and took my bike helmet, put a little
cut over there so that the projector actually fits nicely. So now, what | can
do -- | can augment the world around me with this digital information.

5:07But later, | realized that | actually wanted to interact with those digital
pixels, also. So | put a small camera over there that acts as a digital
eye. Later, we moved to a much better, consumer-oriented pendant version
of that, that many of you now know as the SixthSense device.

5:23But the most interesting thing about this particular technology is that
you can carry your digital world with you wherever you go. You can start
using any surface, any wall around you, as an interface. The camera is
actually tracking all your gestures. Whatever you're doing with your
hands, it's understanding that gesture. And, actually, if you see, there are
some color markers that in the beginning version we are using with it. You
can start painting on any wall. You stop by a wall, and start painting on that
wall. But we are not only tracking one finger, here. We are giving you the
freedom of using all of both of your hands, so you can actually use both of
your hands to zoom into or zoom outof a map just by pinching all
present.The camera is actually doing -- just, getting all the images --is
doing the edge recognition and also the color recognition and so many
other small algorithms are going on inside. So, technically, it's a little bit
complex, but it gives you an output which is more intuitive to use, in some
sense.

6:20But I'm more excited that you can actually take it outside. Rather than
getting your camera out of your pocket, you can just do the gesture of
taking a photo, and it takes a photo for you.

6:31(Applause)
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6:35Thank you. And later | can find a wall, anywhere, and start browsing
those photos or maybe, "OK, | want to modify this photo a little bit and send
it as an email to a friend." So, we are looking for an era where computing
will actually merge with the physical world. And, of course, if you don't have
any surface, you can start using your palm for simple operations. Here, I'm
dialing a phone number just using my hand.The camera is actually not only
understanding your hand movements, but, interestingly, is also able to
understand what objects you are holding in your hand.

7:11For example, in this case, the book cover is matched with so many
thousands, or maybe millions of books online, and checking out which book
it is. Once it has that information, it finds out more reviews about that, or
maybe New York Times has a sound overview on that, so you can actually
hear, on a physical book, a review as sound.

7:32(Video) Famous talk at Harvard University --
7:34This was Obama's visit last week to MIT.
7:38(Video) And particularly | want to thank two outstanding MIT --

7:41Pranav Mistry: So, | was seeing the live [video] of his talk, outside, on
just a newspaper. Your newspaper will show vyou live weather
information rather than having it updated. You have to check your computer
in order to do that, right?

7:55(Applause)
8:00When I'm going back, | can just use my boarding pass to check how
much my flight has been delayed,because at that particular time, I'm not

feeling like opening my iPhone, and checking out a particular icon. And |
think this technology will not only change the way --

8:14(Laughter)

8:15Yes. It will change the way we interact with people, also, not only the
physical world. The fun part is, I'm going to the Boston metro, and playing a
pong game inside the train on the ground, right?
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8:28(Laughter)

8:29And | think the imagination is the only limit of what you can think
of when this kind of technology merges with real life.

8:35But many of you argue, actually, that all of our work is not only about
physical objects. We actually do lots of accounting and paper editing and
all those kinds of things; what about that? And many of you are excited
about the next-generation tablet computers to come out in the market.

8:51S0, rather than waiting for that, | actually made my own, just using a
piece of paper. So, what | did here is remove the camera -- All the webcam
cameras have a microphone inside the camera. | removed the microphone
from that, and then just pinched that -- like | just made a clip out of the
microphone -- and clipped that to a piece of paper, any paper that you
found around. So now the sound of the touch is getting me when exactly
I'm touching the paper. But the camera is actually tracking where my
fingers are moving.

9:24You can of course watch movies.

9:27(Video) Good afternoon. My name is Russell, and | am a Wilderness
Explorer in Tribe 54."

9:33PM: And you can of course play games.
9:36(Car engine)

9:39Here, the camera is actually understanding how you're holding the
paper and playing a car-racing game.

9:44(Applause)

9:48Many of you already must have thought, OK, you can browse. Yeah.
Of course you can browse to any websites or you can do all sorts of
computing on a piece of paperwherever you need it. So, more
interestingly, I'm interested in how we can take that in a more dynamic
way. When | come back to my desk, | can just pinch that information back
to my desktop so | can use my full-size computer.
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10:11(Applause)

10:13And why only computers? We can just play with papers. Paper world
is interesting to play with. Here, I'm taking a part of a document, and putting
over here a second part from a second place, and I'm actually modifying
the information that | have over there. Yeah. And | say, "OK, this looks nice,
let me print it out, that thing." So | now have a print-out of that thing. So the
workflow is more intuitive, the way we used to do it maybe 20 years
back, rather than now switching between these two worlds.

10:46So0, as a last thought, | think that integrating information to everyday
objects will not only help us to get rid of the digital divide, the gap between
these two worlds, but will also help us, in some way, to stay human, to be
more connected to our physical world. And it will actually help us not end
up being machines sitting in front of other machines.

11:14That's all. Thank you.
11:17(Applause)
11:31Thank you.
11:32(Applause)

11:35Chris Anderson: So, Pranav, first of all, you're a genius. This is
incredible, really. What are you doing with this? Is there a company being
planned? Or is this research forever, or what?

11:47Pranav Mistry: So, there are lots of companies, sponsor companies of
Media Lab interested in taking this aheadin one or another
way. Companies like mobile-phone operators want to take this in a different
way than the NGOs in India, thinking, "Why can we only have 'Sixth
Sense'? We should have a 'Fifth Sense' for missing-sense people who
cannot speak. This technology can be used for them to speak out in a
different way maybe a speaker system."

12:08CA: What are your own plans? Are you staying at MIT, or are you
going to do something with this?
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12:13PM: I'm trying to make this more available to people so that anyone
can develop their own SixthSense device, because the hardware is actually
not that hard to manufacture or hard to make your own. We will provide all
the open source software for them, maybe starting next month,

12:28CA: Open source? Wow.
12:30(Applause)

12:35CA: Are you going to come back to India with some of this, at some
point?

12:38PM: Yeah. Yes, yes, of course.

12:40CA: What are your plans? MIT? India? How are you going to split
your time going forward?

12:44PM: There is a lot of energy here. Lots of learning. All of this work that
you have seen is all about my learning in India. And now, if you see, it's
more about the cost-effectiveness: this system costs you $300compared to
the $20,000 surface tables, or anything like that. Or maybe even the $2
mouse gesture system at that time was costing around $5,000? | showed
that, at a conference, to President Abdul Kalam, at that time, and then he
said, "OK, we should use this in Bhabha Atomic Research Centre for some
use of that." So I'm excited about how | can bring the technology to the
masses rather than just keeping that technology in the lab environment.

13:22(Applause)

13:26CA: Based on the people we've seen at TED, | would say you're truly
one of the two or three best inventors in the world right now. It's an honor to
have you at TED. Thank you so much. That's fantastic.

13:37(Applause)
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