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O Statistical thinking is based on probabilistic thinking.
Learn to see probabilities everywhere and consider how
you’d calculate them. Get rid of deterministic thinking
altogether. Deterministic thinking is encapsulated by the
phrase “everything happens for a reason.” Probabilistic
thinking’s motto is “stuff happens.” If you arise in the
morning with a head cold, don’t try to identify who gave it

to you. It’s a probabilistic event, so treat it as such.
Dropping a pencil, stopping at an ATM that is out of order,
finding a prime parking spot, all are probabilities. See all

things In your life as events. ---by Tim Altom
Xk - https:/lwww.quora.com/What-are-some-examples-of-statistical-thinking
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600D CHOICE! TM 95%
CONFIDENT THAT TONIGHT'S
50UP HAS PRORBABILITY

BETWEEN 73% ANV 77% OF
BEING REALLY PELICIOUS!




Before S After

A graphical depiction of Wald’s bullethole data.
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HOW TO TACKLE
SURVIVOR BIAS

&% w4 (Survivorship Bias )
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WHAT IS STATISTICS?

WE MUDPLE THROUVUGH LIFE MAKING CHOIZES
BASED ON INCOMPLETE INFORMATION...

SHOULD I UAVE THE soOULP?
EVERYTHING ELSE 15 5O
EXPENSIVE, AND I DON'T
KNOW WHO'S PAYING... ARE

STATISTICIANS STINSGY 7 1I'VE
NEVER &GONE OUT WITH
ONE BEFORE... THOUGH I

ONCE KNEW A VERY

GENEROUS ACCOUNTANT...

SHOULD I HAVE THE soup?
Z7 OUT OF THE Z& TIMES
I'VE HAD IT, IT WAS PRECTTY
GOOP... BUT 15 MONPAY THE
REGULAR CHEF'S NIGHT
OFF7 AND WHAT IF ALL THE
AlIR MOLECULES IN THE
ROOM SUPPENLY FLY UP TO
THE CEILING?
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There are three kinds of lies;
L1es,

Damned lies,
and Statistics!!




FINALLY, IN DI5CUS5ING
STATISTICS, IT'S HARD TO
AVOID MENTIONING ONE
OTHER THING: THE -
WIDESPREAD MISTRUST OF
STATISTICS IN THE WORLD
TODAY. EVERYONE KNOW$
ABOUT "LYING WITH
STATISTICS," WHILE 600D
STATISTICAL ANALYSIS 15
NEARLY IMPO%%IBLE TO FIND
IN DAILY LIFE. WHAT'S ONE
TO PO?

4 OUT oF 4 DoCToRS
RECOMMEND NOT BELIEVING
ANY STATEMENT BELINMING

WITR “2 00T oF 4 DoCTORS...
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Milk, eggs, sugar,
bread Eggs, sugar

Milk, eggs, cereal, bread

Customerl

Customer3
Customer?
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CORRELATION DOES NOT |MPLY CAUSATION
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A patient takes a lab test and the result comes back
positive. The test returns a correct positive result in 99%
of the cases Iin which the disease Is actually present, and a
correct negative result in 98% of the cases in which the
disease Is not present. Furthermore, .001 of all people

have this cancer.
P(cancer) = 001 P(~cancer) = .999
P(+ | cancer) = .99 P(—| cancer) = .01
P(+ | ~cancer) = .02 P(— | ~cancer) = .98

P(+ | cancer) P(cancer)

P(cancer | +) = P(H)

=.047




2L H 4 &5 /..,L))“““
P S AP (/]
OERSEH TG - FH L S
> 999,000 % &2 > 1,000 % fe & & -
>HRAE NS B
Dk F 3 999,000x2% =19,980
(2) HE bk F 7 7 1,000x99% =990
”’%&%4%%Hﬁ@ﬂmww:
P(cancer |+) = 990 = 990 ~4.72%

19,980+990 20,970



S

% = % % (second opinion)

=
Suppose a second test for the same patient returns
a positive result as well. What are the posterior
probabilities for cancer?

P(cancer) = 001 P(~cancer) = 999
P(+ | cancer) = .99 P(—| cancer) = .01
P(+ | ~cancer) = .02 P(— | ~cancer) = .98

P(+, +, | cancer) P(cancer)

P(+, +,) =.710

P(cancer | +;+,) =
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Figure 2.Normal Axial Images
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Microarray technology

B o Wi o

DNA clones test reference
. mRNA labeled cDNA e
tissue : AT %
L
reverse
transcription
label with
fluor dyes
PCR amplification 2 &y
: purification ',!!\:kk gﬁt
robotic
DNA array Hybridized DNA array
Spot Density _ hybridize target
Array Type (per cm?) Probe  Target Labeling t0 microarray
Nylon Macroarrays <100 cDNA RNA Radio
Nylon Microarrays < 5000 cDNA mRNA Radio/Flour
Glass Microarrays < 10,000 cDNA mRNA Fluor
Oligonucleotide Chips  <250,000 oligo's = mMRNA Fluor




Microarray scanner

Normal RINA Experimental RINA
4 RT-PCR 4 RT-PCR excitati
Cy3 Probe Cy5 Probe laser 1 laser 2
+ + . =%
EST Array
Hybridize
Wash
Scan

Yellow = Equal Expression
Green = Decreased Expression
Red = Increased Expression

computer
analysis




SELDI Serum Protein Profile Analysis-Prostate Cancer
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Proteomic Pattern of Sera from Patient
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http://mlb.mlb.com/NASApp/mlb/index.jsp

Sortable Stats: Pitching

League Leaders Stats by Position

Batting Pitching Fielding Filter: E—

2006 Season

Name Team G GS n L s CG SHO IP H R ER HR BB K ERA WHIF BAA
] Johan Santana MIN 34 34 19 6 0 1 0 2332 186 79 72 24 47 45 277 100 216
0 Chien-Ming Wang NYY 34 3 19 6 1 2 1T 2180 233 92 88 12 52 76 363 13 277
0 Jon Garland Cws 33 2 1 7 0 1 T 2111 247 12 16 26 41 M2 451 136 294
[] KennyRogers DET 34 3 17 8 0 0 0 2040 1% 97 &7 23 62 99 384 126 253
0 Justin Verlander DET 30 20 17 9 0 1 1 1860 187 78 75 21 &0 14 363 133 266
0 Freddy Garcia PH 3 3 17 9 0 1 0 2161 228 116 109 32 48 135 453 128 267
[] Randy Johnson AR 3 3 1w o1 0 2 0 2060 194 125 14 28 60 172 500 124 250
0 Kevin Millwood TEX 34 34 16 12 0 2 0 2150 228 114 108 23 53 157 452 131 272
n Ervin Santana LAA 33 33 16 8 0 D0 0 2040 181 106 97 21 70 141 428 123 24
0 Josh Beckett BOS 33 3 16 11 0 0 0 2042 191 120 114 36 74 158 501 129 245
X WHIP+ % Walk & Hit per Inning Pitched, - 4 1<WHIP<1.75 -



Sortable Stats: Batting

League Leaders Stats by Position AVG Leaders: Minimum 490 plate appearances

Batting Pitching Fielding Filter. | Qualified eaders || AL

2007 Season

Name Team G AB R H 28 3B HR RBI BB K SB CS w OBF SLG  OPS
] Magglio Ordéiiez DET 155 587 M6 211 &2 0 28 136 7 79 4 1 359 430 591 1022
0 Ichiro Suzuki SEA 157 662 M0 232 2 7 &6 68 48 75 37 7 30 36 432 828
0 Placido Polanco DET 139 577 104 1% 3% 3 9 66 37 29 7 3 30 385 458 845
[] -Jorge Posada NY?Y 142 500 90 18 42 1 20 8 72 97 2 0 3% 423 54 967
0 Chane Figgins LAA M2 43 719 146 24 6 3 b8 49 73 40 12 336 397 440 837
0 Mike Lowell BOS 150 573 75 167 3% 2 20 116 53 6% 3 2 3% 381 50 882
O David Ortiz BOS 46 539 M2 15 &0 1 33 14 109 101 3 1 325 440 605 1045
0 Derek Jeter NY'Y 54 631 100 203 38 3 12 M1 B 9 14 & 32 387 448 836
n| Viadimir Guerrero LAA 14% 572 88 184 45 1 2% 123 M1 62 2 3 32 401 540 A4
0 Dustin Pedroia BOS 13 508 &8 161 38 1 8 50 47 42 6 1 37 381 443 824

:x : SLG=total bases/ at bats ~ OPS=0BP+SLG -



http://en.wikipedia.org/wiki/Total_bases
http://en.wikipedia.org/wiki/At_bat
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Value at Risk: Definition

The value at risk (VaR) of a portfolio is the loss In
value in the portfolio that can be expected over a
given period of time (e.g., 1-Day) with a
probability not exceeding a given number (e.g.,
5%).

Probability (Portfolio Loss < —VaR) = K
K = Given Probability



CA one day VAR of $10mm using a probability of
5% means that there Is a 5% chance that the
portfolio could lose more than $10m in the next
trading day.

\ 1.645 Std Dev

Possible Profit/Loss
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