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Outliers

From Johnson & Wichern, Applied
multivariate statistical analysis, é6th Ed




Canadian Hockey

Kids frained early; Leagues for age groups

Most talented get on Major Jr A league team&
compete for Memorial Cup

What makes a top-notch hockey player?

» Soccer, Baseball, Cricket, Swimming,
Gymnastics




No. Name Pos. L/R Height Weight Birth Date  Hometown

OUTLIERS 2 T’hl’!llllil - 5'9" 160 O“-‘.lm 3m
23 Jordan QR 48 183 Apr. 11,1990 Mission, BC
Hickmott

matured. We all know that successful people come fx:om = R R e -
hardy seeds. But do we know enough about the sunlight SLO
that warmed them, the soil in which they put down the 28 Bretton C R 51" 168  Jan.26,1989 Didsbury, AB

" , Cameron
roots, and the rabbits and lumberjacks they were lucky TS T T e s e gy @ 3 s, T
ug. £V,

enough to avoid? This is not a book about tall trees. It’s a Creek, BC
book about forests—and hockey is a good place to start 3 GordBaldwinD L 65" 205  Mar.1,1987 Winnipeg, MB
because the explanation for who gets to the top of the # &fﬂw D L 617 195  May7,1987 ﬂm
hock?y world 1s a |0F more interesting :fnd complicated setsiNEERn o dtataciig T i o
than it looks. In fact, it’s downright peculiar. 0 KrsRusell D L 510° 177 May2 1987 Caroline,AB
18 MichaclSaver D R 63" 205  Aug 71987 Sartel,MN
2 24 Mark D R 6 18  Jan.31,1989 Abbotsford,

Isherwood BC
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B 10 % 31 RyanHolfeld G L 511" 166  Jun.29,1989 LeRoy, SK

33 MauKeetley G R 62° 189 Apr.27,1986 Medicine Hat,




No. Player Birth Date Position
1 Marcel Gecov Jan. 1,1988 MF
2 Ludek Frydrych Jan. 3, 1987 GK
3 Petr Janda Jan. 5, 1987 MF
< Jakub Dohnalek Jan. 12, 1988 DF
5 Jakub Mares Jan. 26, 1987 MF
6 Michal Held Jan. 27, 1987 DF
7 Marek Strestik Feb. 1, 1987 FW
S Jiri Valenta Feb. 14, 1988 MF
9 Jan Simunek Feb. 20, 1987 DF
10 Tomas Oklestek Feb. 21, 1987 MF
| Lubos Kalouda Feb. 21, 1987 MF
12 Radek Petr Feb. 24, 1987 GK
13 Ondrej Mazuch Mar. 15, 1989 DF
14 Ondrej Kudela Mar. 26, 1987 MF
15 Marek Suchy Mar. 29, 1988 DF
16  Martin Fenin Apr. 16, 1987 FW
17 Tomas Pekhart May 26, 1989 FW
18 Lukas Kuban Jun. 22,1987 DF
19 Tomas Cihlar Jun. 24,1987 DF
CAP 5510/ 20 Tomas Frystak Aug. 18, 1987 GK
21 Tomas Micola Sep. 26, 1988 MF
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Canadian Hockey Players

» Cutoff birthdate is the key
» Only accept kids who are not yet 10 on Jan 1

January Kids matured almost one exira year
over December kids




Detecting Outliers

=» Visual detection
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» Harder in multivariate case. Why?
=» May be univariate or multivariate outlier
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Figure 4.10 [wo cutliers; one univariate ard one bivarate,




Multivariate Outliers

= Some outliers are hard to detect
» ook for large values of

= (x; — X)'S7!(x; — X).




Ouvultlier detection

» Dot plots for each variable
» Scaiter plot for each pair of variables
Calculate z-values and examine for outliers
ik = (xjk - fk)/\/sk_k
» Calculate gen sq distances & look for outliers
(x; — X)'S7'(x; — X).




Spotting outliers from z-values

X1 X2 X3 X Xs 4 %, 4 24 s
1631 1528 1452 1559 1602 06 .15 05 28 -.12
1770 1677 1707 1738 1785 64 43 1.07 94 60
1376 1190 723 1285 2791 -1.01 -147 -287 -.73
1705 1577 1332 1703 1664 37 04 —-43 81 .13
1643 1535 1510 1494 1582 11 —12 28 04 -20
1567 1510 1301 1405 1553 -21 -22 -5 -28 -3l
1528 1591 1714 1685 1698 -.38 10 110 75 26
1803 1826 1748 2746 1764 78 101 123 52
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Spotting
outliers
from Gen.
Distance
alues

CAP 5510 / CGS 5166

TABLE4.4 FOUR MEASUREMENTS OF STIFFNESS \WITH STANDARDIZED VALUES

0 X3 X3 Xy Obscrvation no 21 4] <3 2 dz
1889 1651 1561 1778 1 -1 -3 2 2 80
2403 2048 2087 2197 2 L5 9 1.9 15 548
2119 1700 1815 2222 3 7 2 1.0 15 762
1645 1627 1110 7533 4 8 4 13 6 52
1976 1616 1614 1883 5 2 5 3 5 140
1712 1712 1439 1546 é -6 =1 =2 -6 222
1943 1685 1271 1671 7 1 =2 =8 =2 499
2104 1820 1717 187 & 6 2 7 5 14v
2983 2794 2412 2581 y 33 33 30 27 Q238
1745 1600 1384 1508 10 -5 =5 -4 =7 a7
1710 1591 1518 1667 11 -6 =3 O =2 193
2046 1907 1627 1898 12 4 3 4 5 46
134) 1841 1595 1741 13 -2 3 3 0290
1867 1685 1493 1678 14 -1 -2 -1 =1 13
1859 1645 1389 1714 15 -1 -3 -4 -0 108
1954 2146 1180 1281 16 1 13 11 -14 J6ED
1325 1170 1002 1176 17 18 -18 -17 -17 3%
1419 1371 1252 1308 18 1.5 12 8 13 399
1828 1634 1602 1755 19 -2 -4 3 1 136
1725 1564 1313 1646 20 -6 =3 -6 =2 145
2276 2186 1547 21N 21 1.1 1.4 1 12 990
1899 1614 1422 1477 22 -D -4 =3 -8 3i0h
1633 1513 1290 1516 23 -8 =7 =7 -6 B0
2061 1867 1646 2037 2 5 4 5 1.0 254
1336 14¥3 1356 1533 25 -2 -8 =5 -6 458
1727 1412 1238 1469 pli -6 -11 -9 -8 34
2168 1896 1701 1834 27 8 K 6 3 233
1655 1675 1414 1597 28 -8 -2 -3 | ~4. 300
2326 2301 2065 2234 29 L3 17 18 6 628

430 1382 1214 1284 30 -13 -12 -10 -14 258



Harder to
spot them
on scaliter
plots!
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¥ Other Transforms for Normality
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