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The best way to enjoy this magazine is to see that clearly. Unless you're Superman. In
have it as a PDF file on your desktop or laptopwhich case, OMG Krispy Kryptonite, I've got
computer, and then read it with a PDF reader. Superman reading Singularity! *jumps

| recommend using the Adobe Reader to do around room*).

so. Also, tea (to drink, not splash it on your

computer screen. Why would you do that?!?).
If you're reading this on a mobile device or

tablet, let me know(yes, that's a real email
link) how | can make it better for you to enjoy
the magazine.

If you read this magazine directly with a
browser, then clicking on any links in the
magazine will bring you to the link page. And
basically close the magazine. Which isn't fun
when you want to come back to the
magazine. In miscellaneous information, the title text
"Singularity"” is set in the font Perpetua. |
found out about the font when | read the
copyright page of a book. Yes, the physical
kind. And now, I'll leave you to your reading...

Speaking of links, they will be in blue and
underlined,like so(<-- don't click, that's not a
link!). In cases where the background colour
ISn't cooperative, the links will be in a lighter
shade of blue, (you're not supposed to
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From the editor

| was sitting in a coffee shop, enjoying my lunch of soupy noodles. On the
television (yes, they have televisions in neighbourhood coffee shops), was
what | can only presume to be a children's show. You know, because the
ratio of children to adult actors was greater than 2.

From where | sat, | couldn't hear what was going on. | only saw a group of
children run to a table where another (bigger) boy was. | saw 2 eggs on the
table. Which reminded me of a simple scientific test to determine if an egg
was hardboiled or raw. And so | made a video to do just that. See page 9.

In this issue, we have an interview with John D. Cook, a mathematician and
blogger | respect very much. Excited? Just turn to the next page.

I'm also going to introduce the concept of microlending or microfinance to
you. Kiva is the foremost organisation on this. But there's a sweet way to
go about this. I'll let my friend Ridzuan explain it to you on page 12.

Finally, my condolence to the people in New Zealand during the February
2011 earthquake. I have very fond memories of the 2004 trip | had there.

So what happened in the end with the children's show? | don't know. |
finished my lunch and went home by then...

Cover image @Niall Kennedy

w""t? Getthis |
/Y// awesome |

T-shirt at
Vincent Tan the storel K.
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Combining theoretical math

and computation

An interview with John D. Cook

Website:http://www.johndcook.com/

i i Main Twitter accounti@JohnDCook

More Twitter accounts:
http://www.johndcook.com/twitter/

Vincent: Tell us a little bit about yourself.

John: 1 believe you and | met through our blogs. I've been blogging for three
years now. | write about math, software development, creativity, and life in
general.

I'm a mathematician by training. | did my PhD in differential equations. | taught
college math for a while after grad school. Then | left academia and worked as
a software developer and consultant for several years. Now I'm a research
statistician.

My wife and | live in Houston with our four daughters.
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V: What is "very applied math"?

J:1 sometimes use the term "very applied math"
because the term "applied math" has become
diluted. People use "applied math" to describe
that they can imagine someone applying
someday. By that definition, all math is applied.

By "very applied math" | mean math that really is
applied to solve problems. It's not a question of
classificatiorbut one ofmotivation That is, it
depends on whether the goal is to solve a non
mathematical problem or whether the goal is to
further mathematical theory. Both are

important, and | enjoy both. But some work is
called "applied" even though it has never actually
been applied and may never be applied.

Actually applying math is hard work. It requires
knowing the limits of your abstractions. It may
require writing software or writing English prose.
It requires skills outside of mathematics in order
to connect the mathematics to the problem. It's
messy and it's fascinating.

A 141592V 27 7

V: Can you give an example where you applied
mathematical knowledge to solve a real world
problem?

J: My first job after | left academia was with
Western Atlas, an oilfield services company that
has since become Baker Atlas. Part of my
responsibility there was developing digital signal
processing algorithms for wireline logging tools.
These tools are long tubes filled with sensors that
are lowered into an oil well. They send signals to
the surface to draw logs, essentially graphs of
various measurements. The signals may need to
be processed either at the point of acquisition or
at the surface. So | wrote noise filters, peak
detection algorithms, that sort of thing. The math
was interesting, but the goal was to find oil.
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[Ed: At time of publishing,
John has 10 Twitter accounts]
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V: You started nine Twitter tip accounts. What
was your motivation? How did you decide
which tip to schedule first?

J: At one point | wanted to learn more Windows
keyboard shortcuts. | made a list of shortcuts and
| thought a Twitter account would be a
convenient way to schedule one shortcut a day to
practice. The idea wasn't just to put out a list of
shortcuts-- there are many of those- but to give
myself (and anyone else who wanted to follow)

one small thing to do each day to develop a habit.

So | started@SansMouseThe account was
exclusively devoted to Windows tips but I've
recently started adding Mac and Ubuntu
keyboard shortcuts.

Next | started@ProbFact one fact per day from
probability. | was teaching a probability course at
the time so the material was fresh on my mind. |
enjoy the challenge of trying to capture the
essence of something complex in the space of a
Twitter message. | gradually added more
accounts for other areas of math and computer
science. These accounts have become more
popular than I'd expected.

Singularity </> March 2011

V: What's the most unusual problem you had to
solve?

J:One unusual job | had was working as a
consultant for computer chip manufacturer
Advanced Micro Devices (AMD). At the time,
AMD was involved in a lawsuit with Intel over the
rights to the microcode for the 486 chip. | was
part of a "cleanroom" effort to reproduce the
microcode. | worked on the algorithms the math
co-processor uses to compute trig functions,
exponentials, and logarithms. (By the way,
contrary to popular belief, these chips do not just
use Taylor series approximations. It's much more
complicated than that.)

AMD wanted to develop its own microcode in
case it was not able to prevail in its legal battle.
To do this, AMD had to be very careful to isolate
the development team and prove that none of us
had any knowledge of the Intel code. It may be
the only job I've had where ignorance was a
requirement. (Sometimes ignorance helps, but
this time it was absolutely necessary!) The team
worked offsite and had no interaction with other
AMD personnel. The work was very confidential
at the time, though now it's ancient history.


http://twitter.com/SansMouse
http://twitter.com/ProbFact

V: So if AMD chips don't use Taylor series
approximations, how do you calculate trig
functions?

J:You could link to this explanatiotuttp://
stackoverflow.com/guestions/345085/hedo-
trigonometric-functionswork/345117#345117

[Ed: It has to do with th€ORDIGCQordinate
Rotation Dlgital Computer) algorithm.]

V: Last comments?

J: My graduate adviser told me that he thought
there would be a lot of opportunity for someone
who could combine theoretical math and

computation. | believe he was right. Most of my
career has been in that overlap and I've had the
opportunity to do some interesting things.

V: What are you currently working on?

J:1 currently work in cancer research. One of
things | do is develop adaptive clinical trial
methods, ways to test experimental therapies by
taking advantage of information as it
accumulates over the course of the trial. This
involves designing Bayesian statistical models
and writing software to explore their behavior. It
also requires writing user interfaces to make it
easier for other people to use the methods.
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http://stackoverflow.com/questions/345085/how-do-trigonometric-functions-work/345117#345117
http://stackoverflow.com/questions/345085/how-do-trigonometric-functions-work/345117#345117
http://stackoverflow.com/questions/345085/how-do-trigonometric-functions-work/345117#345117
http://en.wikipedia.org/wiki/Cordic

Hard -boiled or raw?

One of these eggs is a haliled egg and the other is a raw egg.
Do you know how to tell them apart without cracking them open?

YouTube video!

Click the picture!

(opens browser
window)

Learn the simple method of telling them apart in this vidét(Tube video link

http://polymathprogrammer.com/2011/02/18/hovwo-tell-if-an-eqg-is-hard-boiled-or-raw/
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http://www.youtube.com/watch?v=aPswkvEmQ7c
http://www.youtube.com/watch?v=aPswkvEmQ7c
http://polymathprogrammer.com/2011/02/18/how-to-tell-if-an-egg-is-hard-boiled-or-raw/

| took this picture of Christchurch Cathedral whiewas in New Zealand in 2004

My condolence to the people in New Zealand due to the February 2011 earthquake.
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March 14is Pi Day, a celebration of the mathema ‘.-) \* © Paul Smith
constant PI, which is approximately 3.14159. Pl also

has no end to the digits after the decimal point. It
doesn't stop people from reciting up to the 100th
decimal digit though...
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http://en.wikipedia.org/wiki/Pi_Day
http://www.flickr.com/photos/37996584546@N01/2190712270/

CookieBank

© Ul P N P

The sweet way to
microlending

© Lali Masriera

Singularity <12> March 2011


http://www.flickr.com/photos/41754875@N00/1996389857/

So in October 2010, | was invited to an interesting Vincent: Tell us about CookieBank. V: Why is microlending important?
gathering. It involved cookies, cakes and other
sweet stuff. While we were gorging on the
delicious desserts, we would also discuss which
beneficiaries we wanted to support through
donations (which we gave at the end of the
session).

Ridzuan: CookieBank is a project that started over R:7 A1 1 h OEAOA86 O A 110 1T & |
in Sweden by this guy called Peter Kelly (you can about how effective microfinancing really is but |
check outkakbank.s¢ and the basic ideaisto haveD AOOI T AT 1 U OEETE EOB8O0 A /
little gatherings where people can come together, when it comes to trying to get people out of the
have some fun over good food (or desserts) but poverty cycle. With microlending, the contributors
also take part in microfinancing. That way you not are not making oneoff attempts at help but rather
This gathering was organised by my friend, only get to have fun connecting with people, but helping to fund a solution.
Ridzuan AshimHtttp://ridz.sg/). A while back, he you actually get to collaboratively choose how you .

f . g . For instance, when someone needs the loan to
reported that we had some of our donations/loan want to help others through microfinancing. Kiva , . . . ) gy st I E B ol
repaid. Yay! So | thought about publishing about (www.kiva.org) is the microfinancing organisation O0AQ0O A GOl AAOU OOl OA EO!

the results and introduce the concept of of choice for now. p_erso.n Jundeg shop: It_ =0 usuglly mean.s helplng
microlending or microfinancing to you him kickstart the building of business which will

[Ed: Here's the TEDx talk that inspired this whole help him sustain himself in the long run. It might
Then | thought, if | was going to do that, | might asthing. also open up employment opportunities for the
well let Ridzuan introduce it to you. Hence, an http://www.youtube.com/watch?v=V_XvpnICy{0  people around him too.
interview was born.

But what makes it interesting over the charity

This is the implementation of the concept of _ . model, | feel, is that the loan is repaid and can be
CookieBankttp://cookiebank.ridz.sgy in Vs CookigBanigreiated igiaiva’ OOAA O &EOT A 1T OEA-@n DAl DI /
Singapore, which originated from Sweden. And I'mR: Not exactly. CookieBank is more like an idea or model- you fund sustainable solutions and also
already talking too much... a movement. Anyone can host their their own receive higher mileage for the dollar.

CookieBank session. For example they have
sessions in more than 10 different places all across
the world. So after the CookieBank sessions, the
money collected during a CookieBank session is
passed on to Kiva where the real microfinancing
takes place. Kiva is currently one of the more
visible microfinance organisations around and has
quite an extensive listing of people to lend to.
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http://ridz.sg/
http://cookiebank.ridz.sg/
http://kakbank.se/
http://www.kiva.org/
http://www.youtube.com/watch?v=V_XvpnICyt0

V: Wouldn't it be easier to donate directly via Vi What criteria are considered when choosing a Nature of the Business/Loan

Kiva? Why add another layer? beneficiary?
When you first go through the list of beneficiaries,
R:Actually, yes and | would encourage anyone  R:7 Al 1 h OEAOA AOA A FAEAx 9BEl §O& A)AP &R AE IpRIRQAAISO 4C
who wants to take the time to donate directly to  clear on how Kiva works before | answer that
Kiva to do so. question. Kiva operates by partnering with Field

start grocery stores, buy farming supplies, buy
vehicles to run their own little transport fleet in the
e ¢ . e o e . Partpers who are the gnes responsiple forallthe . A i i. Ac Al AAIT i AT AAAT -
KOO e ARG A" ATCIFIIRATAGN T O ElonSaTE Ao ) %AOE Al %J(,);E'OIE'%?%R)AO’E\I I AT OOOT A EA>

ho want to participate in microfinancing without RSO G S Ll R ) oY o)/ Wiy R OT, / (on ey = Fe e}, (
S R < ) 00PPI OA E080 A 11 0A AGERAEANG [AOCEI A 1 & 1 ATAGC
the time-burden of having to look through the . 1

= : g S all the loans. The Field Partners are the ones who

s rghage-gigloans, e.tc. 'S 1S WNETE il source for potential beneficiaries, disburse and!n the last CookieBank session we had, we
CookieBank offers a fun and social setting where

collect the loan repayments. discussed how something like agriculture may be
people come together once a quarter or so and

subjected to weather conditions and wondered if
spend the few hours talking about concerns, So what should one look out for? | think there are 2, 5: \vas a safe avenue to loan to. We also

sharing with others their thoughts, make a $10 main things:

contribution and then let those in the group who someone if we funded his building of, say, a bigger
have time make the lending decisions based on ; i house. In what cases would we be helping people
xEAO60 AAAT AEOADOOAAS ok, RRAR *AUR AOAOUIT A CAGR hatthey cannot afford?
to choose the level at which they want to take part
in the lending process. Kiva shows the default rate of the Field Partner
OEAOB80O [ ATACET ¢ OEA 1T1mAT OAAEDPEAT 08 " AOAA "Il OE
you can make some judgments as to whether or
not you might be comfortable making the loan.
Most of the time, | see a default rate of less than
Qm O EO60 DPOAOOU CciiT A8 j.1 OA OEAO OEAOA
another term they useO$ A1 EN O A-wAith 2 AOAG
is used to define late repayment. | generally think
this is ok so long as they repay eventually. )

discussed whether we would be really be helping

O Al Oi

Qu
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V: What are the results so far? V: Last comments?

R:Well, we had our first session back in October R:|I think in this capitalist world we live in, many

and we had 9 people attend the session. With the things have beenazer®@ Oi 8 ' T A OEAO6 O AAOOEIT C A

initial SGD$90, we made 3 loans totalling USD$751 T O T £ BOT Al AT © AT GEOTT 1 AT OAIT 1T U AT A OT AEAI 1T US8
to 2 individuals in Phillipines and a group in about time to start thinking about how our actions, Eyeryone was to bring some kind of dessert or
Cambodia. (You can see the group lending page whether to help ourselves or others, can be made snack to the session. | brought this:

over athttp://www.kiva.org/lender/ sustainable. Through microfinancing organisations

cookiebankridzsg] ) 086 O CT T A O @ka Rivaand soOi& datering®liké GBokieBank,
TTxh *AT OAOUh xA30OA Al Odiping peopiedah belbotidak Brjoyablddnd
USD$56.40. This means that when we hold our  sustainable way of making a difference.

next session in March, we canlend that money

and help more people.

3 : Relevant Links:
It would be exciting moving forward because when eegry &

the next session happens and everyone makes  \yww.kakbank.sg Kakbank the origins of

OEAEO 1T A@O OTOT A T & Al TcQdREBARPET T Oh OEAOASI |
more people we can loan to. This means that with
every session, the impact will only get larger.

cookiebank.ridz.sq CookieBank@Ridz.sg )

kiva.org( Kiva )

http://www.kiva.org/lender/cookiebankridzsg Those cookies are delicious.
Group Lending Page )

[Ed: It was decided that each person donate a "flat
fee" of SGD$10. This way, every person is an equél
contributor and it also makes it easy to do
accounting.]

www.wokai.org( something like Kiva but focused
on China)
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| took this picture in New Zealand 2004. Can't remember
where exactly. It's somewhere between Te Anau and
Queenstown. The coach stopped for a scenic tour, and
this was where we alighted and walked about a little.

My condolence to the people in New Zealand due to the
February 2011 earthquake.



