Chapter 1: Introduction

Statistical learning refers to a vast set of tools for understanding data.

WHAT TECH PEOPLE THINK
SCIENTISTS NEED HELP WITH:

WHAT SCIENTISTS
ACTUALLY NEED:

PLEASE—OUR DATA, IT'S ToO
COMPLEX! CAN YOUR MAGICAL
MACHINE MINDS UINEARTH THE
PATTERNS THAT LIE WITHIN?

VE SHALL MARSHAL
OUR FINEST ALGORITHMS!

i

FOR A FEW WEEKS IN JUNE, THE

LAB LAS INFESTED BY WJASPS, 50
WE HAD To TAKE PICTURES OF THE
EQUIPMENT THROUGH THE LINDOLL

Hou DO YOU GET GRAPHS FROM
A POLAROID PHOTO INTO EXCEL?

)

https://xked.com/2341/

Alternative text: I vaguely and irrationally resent how useful WebPlotDigitizer is.

These tools can broadly be thought of as



https://xkcd.com/2341/

Examples:
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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.
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Gene 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.
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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:



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!

n

a, A, A
a€c€R

Matrix multiplication



