36-350 Data Mining
Tom Minka

Day 2
Viewing and summarizing
batches of numbers

Questions

» Why should we summearize?
» Canwestill compare batchesfairly?

* |sthere an advantage in changing units? Other

transformations?

Strip charts

For an urordered batch:

1. Sort

2. Space acordingto size
Result isastrip chart

Same principles apply to al graphs

Gas mileage of 32 cars
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Comparing ketches example ]
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Histograms sde-by-side?
Defocusing

» Sometimes histograms are too complex

o » Can we summarizefurther?
] ﬂ m T » Reduceto center, spreal, skewness
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Estimating “center”
* Mean i=%in Minimizes Z(xl—y)z

¢ Median Middle number in sorted order

Minimizes § | x =M |
21%

Mean vs. median

* Mean can be swayed by asingle wild
number
* Median is“resistant”
« Also depends on urderlying source of
variation
— Mean istheoreticdly better for some sources,
median for others

Estimating “spread”

« Standard deviation  s= [ty -0°

* Mean absdeviation MAD:&le‘—M|
n4

* Interquartiierange IQR=Q1-Q3
Q1 = 25" percentile
M = 50t percentile
Q3 = 75 percentile

Std dev vs. IQR

* IQRisresistant, standard dev is not
* Quartiles can measure symmetry

QUrQ3_,

2 symmetric distribution

Q:L%Q?) <M skewed to left

1+Q3
% >M skewed to right

Outsiders

* Fencesare Q1-1.510R, Q3+1.5I1QR
“Outside” points are outside the fences
Improbable, but not impasgble

* Not necessarily corrupted values
 Often the most interesting points

Boxplot

» Box around (Q1,Q3), line & M

» Whiskersto autermost inside points (not
fences)

» Qutsidersasdots
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Boxplots

« Boxplots make interpretation easier
« while nat hiding too much
 Cases where boxplots fail:
« Distributions with multi ple peaks

« High amourts of skew

Boxplot of mileage data

No skew

Strip chart of 200 pants




Boxplot of the batch
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A highly skewed dataset

Major landmasses
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Transformation

* Original representation is not always the
best one

 Transformation can remove skew, reduce
number of “outside” points




Transformation

* |t doesn't help to change units (e.g.

temperature)
Xoay = X +D

» But nonlinea transformations may help

Roots/reciprocals;  x, = pr_l if p>0orp<0

Logarithms, e =109(¥) limp -0

Major landmasses
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Transformation to remove skew

» Reduces outside points, impact of outliers

* Allows sharper description of data
— “uniform after transformation” vs. “skewed to
right”
¢ Can use standard methods on result
* May stabili ze spread of different groups
» Simplifies © we an consider more

Extended example

What isthe best spray for repelling bees?

« 8 dfferent sprays

» Eadh tried 8 diff erent times (8x8 design)

» “loss’ of sugar solution reported for ead
— Moreloss = less repelling
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Comparing boxplots and non-robust mean +/- SD
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Comparing response acoss
more than one fador

Vitamin C supplements vs. OJ
» Guineapigs were given Vitamin C either in
OJor asascorbic add

« |sthere adifferencein growth (e.g. tooth
length)?

Divide by supdement, then dose?
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Divide by daose, then supdement

Divide by major, lessinteresting effeds first




Guinea Pigs' Tooth Growth
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