Chapter 1: Introduction

Statistical learning refers to a vast set of tools for understanding data.
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Alternative text: I vaguely and irrationally resent how useful WebPlotDigitizer is.
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Examples:

Wage data
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Factors related to wages for a group of males from the Atlantic region of the United
States. We might be interested in the association between an employee’s age, education,
and the calendar year on his wage.

300

200

wage

100

40 60 80
age

20

Yo
60

Wage fnci&es wihil 10,

P[aj'gaw vat(/

Hhn  decensts.

300 -

200 :

wage

100

\_/—\/\/

r.m;h‘msl\tid

+ H s H
1] !

T

i i

1] i | I
] i

I .

. H 1] b

]

!

2004 2006 2008
year

Slighl  facrease

lots of \rarfaL(W\a_

3001 : ; —
1 8,200 :
m ]
=
100-%
: ]
© © (0] © (0]
S & © & O
G 0 2 O P
22 3 5 <
V. o« E 73 3
- o © &
o ¥ §
_ G
education
\a)aLjes 47{;/&&} “7“’”
tﬁrv*ﬁawkf edimcfafion

could wse | Ffachr o /P:wQA?Jf wage, bl Lt s@vmrq[,.’(n‘ﬁ,.

Woukd be more accurate b ynbing e

(‘/&MCW{F‘“/\) \Q \{aﬂf‘ a/\ol dSD D\CD"""(J Q!f MAIA‘/\W
t"dﬂ*llmd/u'f’ l// "y i: Wa gt

S.



Gtene Expression Data

Consider the NCI60 data, which consists of 6,830 gene expression measurements for 64
cancer lines. We are interested ind determining whether there are groups among the cell
lines based on their gene expression measurements. We ko o busun cutput [ concer Auser)
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1 A Brief History

Although the term “statistical machine learning” is fairly new, many of the concepts are
not. Here are some highlights:
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2 Notation and Simple Matrix Algebra

I’ll try to keep things consistent notationally throughout this course. Please call me out if I
don’t!
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