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® Florence Nightingale

® Ronald Fisher




Che New Jork Times
EREERES Technology

WORLD US. N.Y./REGION BUSINESS TECHNOLOGY SCIENCE HEALTH SPORTS  OPINION

Search Technology Inside Technology Bits
Go Internet Start-Ups Business Computing Companies Blog »

For Today’s Graduate, Just One Word: Statistics

By STEVE LOHR
Published: August 5, 2009

W TWITTER
MOUNTAIN VIEW, Calif. — At Harvard, Carrie Grimes majored in  [[J LINKEDIN n 1
anthropology and archaeology and ventured to places like ¥ COMMENTS I keep S aylng th at the

Honduras, where she studied Mayan settlement patterns by [‘;8’ o Se Xy j Ob in the neXt 1 O

mapping where artifacts were found. But she was drawn to what
she calls “all the computer and math stuff” that was part of thejob. & PRINT

& resens years will be statisticians,
@ Enlarge This Image  People think of field archaeology as SHARE . . .
Indiana Jones, but much of what you - S ald Hal Varl dan . Chlef
really do is data analysis,” she said. HE .
JEUONE  economist at Google.

Now Ms. Grimes does a different kind COMING SOON
of digging. She works at Google,
where she uses statistical analysis of mounds of data to

b R _ . t The New York Times . . . . " ' ° ° "
Carrie Grimes, s:ar:lor sta;fenglneerat comeup Wi ways to Hmprove iissearch engine. And I m n()t klddlng °

Google, uses statistical analysis of . . ...
data to help improve the company's Ms. Grimes is an Internet-age statistician, one of many

soarch engine. who are changing the image of the profession as a place
for dronish number nerds. They are finding themselves
increasingly in demand — and even cool.

n

Multimedia

I W\’U et m. m.-_.'.'_'-... '.;'1 T
ﬂ P "“;"”,“";"",""“ “I keep saying that the sexy job in the next 10 years will be
rowle .1)’ {\).'-' VIR0 N0 DO
; statisticians,” said Hal Varian, chief economist at Google.
ﬁ s i-i.f'.‘f:-: mo e “And I'm not kidding.”

“w“.“ e WO‘W m'o«
lal Graphic 77 Therising stature of statisticians, who can earn $125,000
Data Sleuths in an Internet Age at top companies in their first year after getting a

doctorate, is a byproduct of the recent explosion of digital
| —ii— data. In field after field, computing and the Web are
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“We' re rapidly entering a World
where everything can be monitored

and measured. But the big problem Econcl ict | ,_,w,m,,m,
1s going to be the ability of humans e e IR T

to use, analyze and make sense of | The data deluge
the data . 7 AND HOW TO HANDLE IT: A 14-PAGE SPECIAL REPORT
— Erik Brynjolfsson, MIT
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Er det mange statistiske
modellar min kvardag!?
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http://www.nytimes.com/video/2012/02/17/magazine/
10000000 | 367956/timescast--retailers-predictions.html
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How Companies Learn Your Secrets

About a year after Pole created his pregnancy-prediction
model, a man walked into a Target outside Minneapolis and
demanded to see the manager. He was clutching coupons that
had been sent to his daughter, and he was angry, according to
an employee who participated in the conversation.

“My daughter got this in the mail!” he said. “She’s still in
high school, and you’ re sending her coupons for baby clothes

. ? . ?”
anﬁl, %rlllfﬁ Are Zoustr%g?ég ngg ncourage her to %% xg%gnant. )

EJ\C'—{AR,LEFS\DE”:“OWC>L A 570 Comments e an rm 1re Sta IStICIanS ay8, Sal
Androw Polehad just started workingasa Bl rcssoox Thedrern Yeigrad theotmet gbiel spiembistadn Wiy eilieip-
statistician for Target in 2002, when two W TWITTER 1q1 T g .
g o o et | e aﬂwﬁlﬁ@ma e deRly sex enough, it was addressed
stopped by his desk to ask an odd question: “If to the man's daughter and contained advertisements for
we wanted to figure out if a customer is By save . h . . eye
pregnant, even if she didn't want us to know, can & Eval maternity clothing, nursery furniture and pictures of smiling
you do that?” srare infants. The manager apologized and then called a few days
Pole has a S PRINT later to apologize again.
M master’s degreein  [E sINGLE PAGE
ultimedia . ..
statistics and @ REPRINTS
another in
i economics, and it )
i s been obcesced RN On the phone, though, the father was somewhat abashed. “I
ith th . .
N rceason of had a talk with my daughter,” he said. “It turns out there’s
SR UNE data and human behavior most of his been some activities in my house I haven’ t been completely
Pﬁr'e;i'c't‘i‘z;fm | Retailers' life. His parents were teachers in North £ Sh ’ d in A I 1 ”
Dakota, and while other kids were aware of. She' s due in August. I owe you an apology.

going to 4-H, Pole was doing algebra
and writing computer programs. “The
stereotype of a math nerd is true,” he
told me when I spoke with him last
year. “I kind of like going out and
evangelizing analytics.”
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hen Jonathan Goldman arrived for work in June 2006 at LinkedIn, the business

networking site, the place still felt like a start-up. The company had just under 8

million accounts, and the number was growing quickly as existing members Hiryard -
Business

invited their friends and colleagues to ioin. But users weren’t seekineg out connections with the -~ ____ =




Kva treng ein data
scientist a vite!?
Software Engineering .

Statistics N B

Machine Learning

Multivariable Calculus and
Linear Algebra

Data Munging

Data Visualization and
Communication

L enke




Anbefalingssystem



Nearest Netfilix shipplng Facility
PO Box 12345
'me City, CaA, 94320»]2345




The Netfllx Prlze

2 oktober 2006

2 Netflix lover 1 million dollar til dei farste som
klarer a forbetre anbefalingssystemet deira
med minst 10%

2 september 2009:

? Teamet BellKor vinn med systemet
"Pragmatic Chaos"



Netflix-kunder kan gje vurderingar av filmar
7 1, 2, 3, 4 eller 5 stjerner

Oppgava: Gjett kor mange stjerner ein brukar
vil gje til ein film

Treningsdata i konkurransen

2 100 480 507 vurderingar

2 som 480 189 brukarar gav til
2 17 770 filmar

Systema prover a gjette
1 408 789 ukjente vurderingar



Matrix Completion problems

Star  Star
Wars Trek
Per 5 4 ?
Ola 3 9?2 9
Kari 4 2 9

Korleis fylle inn dei ukjente verdiane?



Star Trek

I lilllal Ug vJiuAadial | il
vektorrom

1 2 3 4
Star Wars



Star Trek

Star Wars

det totale vektorrommet har like mange
dimensjonar som det er filmar

2 for konkurransen: nesten 18 000!

Naermaste nabo-metoden

2 For & gjette mi vurdering av ein film: ta
gjennomsnittet av vurderingane til dei
naermeste naboane mine.



Kor bra fungerer dette?

Pragmatic Chaos-s glstemet ga en root mean
squared error (RMSE) pa 0.86

Ganske bra



Statistisk
maskinoversetting



Maskinoversettelse

Maskinoversettelse er automatisk oversetting av tekst fra eit
sprak til eit anna.

Forste forsgk pa 1950-talet, mellom engelsk og russisk
2 Dei fgrste systema var regelbaserte, og ganske darlege

Pa 1990-tallet begynte saerleg IBM a forske pa statistiske
‘rammeverk

7 Dei siste ara har dette arbeidet fort til system som
fungerer

7 seerlig pga. Google

for: menneske prgvde a hardkode reglar for alle molege
sprak og variasjonar

no: maskiner prgver a laere sammenhengane mellom sprak
av seqg sjolv
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Parallell tekst

Resumption of the session

I declare resumed the session of the Eurcpean Parliament adjourned
on Friday 17 December 1959, and I would like once again to wish
you & happy new wvear in the hope that vou enjoyed & plessant
festive period

Although |, as vou will have seen |, the dreaded millennium bug
failed to materialise |, still the people in a number of
countries suffered & series of natural disasters that truly were
dreadful

You have requested s debate on this subject in the course of the
next few days . during this part - session

In the meantime , I should like to observe & minute s silence |
as a number of Members have requested . on behalf of all the
victims concerned , particularly those of the terrible storms |
in the various countries of the European Union

Please rise . then for this minute s silence

{ The Ilouse rose and observed & minute s silence |

Madam President |, on & point of order

You will be aware from the press and television that there have

been a number of bomb explosions and X%illings in Sri Lanka

One of the people assassinated very recently in Sri Lanka was Mr
Kumar Ponnambslam |, who had visited the European Parliament just
& few months ago

Would i1t be appropriate for wvon Madem President to write =
letter to the Sri Lankan President expressing Parliament 's
regret st his and the other viclent desths in Sri Lanke and
urging her to do everything she possibly can to seek a peacefnl
reconciliation to a very difficult situation ?

Yes , Mr Evans |, I feel an initiative of the tyvpe vou have just
suggested would be entirely appropriate

-] o

o

10

11

12

Aterupptagende av sessionen

Jag forklarar LEuropaparlementets session ateruppteagen efter
avbrottet den 17 december Jeg vill pié nytt tnska er ett gott
nyvtt ar och jag hoppas att ni haft en trevlig semester

Som n1 Xunnat konstaters #gde " den stors_ar 2000 - buggen
rum Diremot har invanasrna 3
drabbats sv naturkatastrofer

Ni har begért en debatt 1 dmnet
kommande dagar

Till dess vill jag att vi |, som ett antal Xolleger begirt |
en tyst minut for offren for bl.a. stormarns 1 de
Europeiska unionen som drabbats

Jag ber er resa er for en tvst minut

( Parlamentet holl en tvst minut )

Fru talman Det geller en ordningsiraga

Ni kianner till fran medis att det skett en rad bombexplesioner och
mord i Sri Lanka

En av de personer som myvcket nyligen mordades 1 Sri Lanks var Kumar
Ponnambelaem . som bestkte LEuropaparlamentet fir bars négra
méanader sedan

aldrig
ett antsl av vara medlemslinder
som verkligen varit forskreckligae
under sammantriédesperiodens

haller

linder 1

Skulle det vara mdjligt fér er fru talman . att skriva ett brev
till den srilankesiska presidenten 1 vilket parlamentets
beklagande uttrycks dver hans och de Uvrigs brutala dédsfallen i
Sri Lenks och uppmanar henne att gors sllt som star 1 hennes
makt fOr att f& en fredlig l¢sning pi en mycket komplicerad
situstion 7

Ja , herr Evans jag tror att ett initistiv | den riktning ni just

freslagit skulle vara myveket ldmpligt



Parallell tekst

Det =kall JAacg garna gora
Om =i wvill . L
\\\‘\ ff// .‘P,-'P’P
n_ 4 ”
_.ﬁ"'f \\\ J_/"
— o~
If you wish .

I shall do =0 gladly .

. =3 . . .
Vi ser =nnu =n gang altl de =uropeiska landerna =r oe=niga

o
2

We sece once agaln that the Zurcpean ccuntrles clsagree , nhowever




Oversettelse ved Bayes' regel!

Vi vil oversette el svensk setning f til ei
engelsk setning e.

P(e): sannsynet for setningen e

dvs. kor sannsynleg det er at ein
engelskmann ville ha skrevet setninga e

P(f): sannsynet for setninga f

P(elf): sannsynet for at f blir oversatt til e
P(fle): sannsynet for at e blir oversatt til f
Da sier Bayes’ regel at

P(e)P(fle)
P(f)

P(elf) =



Oversettelse ved Bayes' regel!
P(e)P(fle)
P(f)

Vi vet hva f er, sa vi bryr oss ikke om P(f).

P(elf) =

P(e|f) x P(e)P(fle)

Sa vi velger den oversettelsen e, som gjor
P(e)P(fle) starst mulig.

e = argmax P(e)P(f|e)



Hvorfor bruke Bayes'?
P(e|f) x P(e)P(fle)

Kvifor ikkje maksimere P(elf) direkte?

2 Bayes’ lar oss dele opp eit vanskeleg
problem i to lettare delar

P(f le) konsentrerer seg om korrektheit
(meining)

2 oversettingsmodellen

P(e) konsentrerer seg om velformetheit
(grammatikk)

2 sprakmodellen
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Korlels kan statistikk vere/bli
viktig for meg pa jobb?



