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Resi dual anal ysi s.

Fij =VYij - m- a - b

= VYij - Yi. - Yty

Pl ot vs.

fitted val ues

row val ues, a;

col um val ues, b;

t he di agnostic pl ot

conpari son val ue, ajbj/ m

Look for

pattern(s)

outlier(s)

surprises

45° | i ne suggests log transform



Example. wildfire data

L1 approxi mati on.

1. Location sunmary statistic
mne i [yi - 6

mnimzed by: ymy Iif n = 2ml
any (Ym,Ymy) If n =2m

Proof. Perturb 6 away

medi an()

2. Linear function
mng i |yi - X 'Pl
| i near progranm ng

| 1fi t ()



3. Two-way array

I ) | east absol ute residuals

MNyoap 2ij |Yij - H- o- B

| 1fit ()

di agnosti c pl ot

residual, ri; vs. ajb;/m

I 1) median polish

operate iteratively renoving and col um
medi ans until each row col um has nedian O
( sweepi nQg)
addi tive approxi mation
yij = m+ a + b +ry

resi st ant

can carry out by hand



m ssi ng val ues K

answer depends on whether begin with rows
or col ums

approxi mates L1 sol ution

I f renove neans get aov in one pass

m=y.

I
<
<
<
+
< |

t woway ()

di agnosti c pl ot
residual, ri; vs. ajb;j/m
add resistant line

can suggest transformation to additivity



yij = nt(l+a/m*(1+bj/m + ryj

Exanpl e.

acres of wldfires

O her criteria

mngap 2i,j P(Yij - K- a- B)

bi wei ght, trimed nean

t woway(), medpolish(eda)

cp. OLS vs. resistant |ine
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J.W. Tukey and M. B. Wilk (1966). Data

analysis and statistics: an expository

overview. AFI PS Conf erence Proceedi ngs Vol.
29. Also in The Col | ected Wrks of John W
Tukey Vol. 3 and the Statistics 215a Reader.

Introduction

“The basic general intent of data analysis

Is simply stated: to seek through a body of
data for interesting relationships and
information and to exhibit the results in

such a way as to make them recognizable to
the data analyzer and recordable for
posterity.”

“Four major influences act on data analysis
today (1966):
1. The formal theories of statistics.

2. Accelerating developments in computers
and display devices.

3. The challenge, in many fields, of more
and ever larger bodies of data.

4. The emphasis on quantification in an
ever wider variety of disciplines.”



“Exposure, the effective laying open of the
data to display the unanticipated, is to us
a major portion of data analysis.

Formal statistics has given almost no
guidance to exposure; ...”



Data anal ysis is |ike doing experinents

“Far too many people, ... , have persisted in
regarding statistics, even data analysis, as

a branch of probability theory, ... within

modern mathematics. ...

Statistical data analysis is much more
appropriately associated with the sciences
and with the experimental process in
general.”

“The general purposes of conducting
experiments and analyzing data match, point
by point.

For experimentation, these purposes include

(1) more adequate description of experience
and quantification of some areas of
knowledge

(2) discovery or invention of new phenomena
and relations

(3) confirmation, or labeling for change,
of previous assumptions, expectations,
and hypotheses

(4) generation of ideas for further useful
experiments

(5) keeping the experimenter relatively
occupied while he thinks.



Comparable objectives in data analysis are

(1) to achieve more specific description of
what is loosely known or suspected

(2) to find unanticipated aspects in the

data, and to suggest unthought-of-
models for data’s summarization and
exposure

(3) to employ the data to assess the
(always incomplete) adequacy of a
contemplated model

(4) to provide bith incentives and guidance
for further analysis of the data

(5) to keep the investigator usefully
stimulated while he absorbs the feeling
of his data and what to do next.



