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Producing Data

Y Exploratory Data
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See data in relation to
random samples from the
population

Estimate the Population Value with a
wvalue from a sample. Judging from the
variability in sample results, how much error
do we expect? How confident are we in our
estimate?

Test a Claim about the Population
Value with a value from a sample. If the claim
i5 true, how much variability do we expectin ¢
sample results? Is our sample result typical or

unusual?

How much variability in
random samples from
this population?

Meodel variability with a Mormal curve
(When does this work?)

—

https://courses.lumenlearning.com/wmopen-concepts-statistics/chapter/wim-linking-probability-to-statistical-interence/
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Anatomical Proton-density-weighted Image of Human Brain



SELDI Serum Protein Profile Analysis-Prostate Cancer
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Proteomic Pattern of Sera from Patient

PANA
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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 in which the disease 1s actually
present, and a correct negative result 1n 98% of the
cases 1n which the disease 1s not present.
Furthermore, .001 of all people have this cancer.

P(cancer) = 001 P(~ cancer)=  .999

Z

) /) P(+ | cancer) = .99 P(— | cancer) = .01
[/ L P(+ | ~cancer) = .02 P(— | ~cancer) = .98
<\*/’

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

P(cancer | +) = =.047
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990 990

= ~ 4.72%
19,980+990 20,970

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

P(cancer) =
P(+ | cancer) =

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

P(+ | ~cancer) = .02 P(— | ~cancer) = .98

P(cancer | +,+,) =

P(+, +, | cancer) P(cancer)
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A MORE POSITIVE EXAMPLE 15 THE SALK POLIO VACCINE. IN 1954, VACLINE
TRIALS WERE PERFORMED ON SOME 400,000 CHILDREN, WITH STRICT CONTROLS
TO ELIMINATE BIASED RESULTS. 6OOD STATISTICAL ANALYSIS OF THE RESULTS
FIRMLY ESTABLISHED THE VACLINE'S EFFECTIVENESS, AND TODAY POLIO 15
ALMOST UNKNOWN.
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1. ¢ # 7 #(Longitudinal Data)

2. ¥ # 7 #L(Cross-sectional Data)
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http://blog.backupify.com/2013/04/01/the-5-but-really-the-6-mistakes-made-in-big-data/00009-08 sept253-jpg/
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GREAT
MODEL
GARBAGE - GARBAGE

" DATA ~ RESULTS

https://i2.wp.com/cdn.shortpixel.ai/client/to_webp,q_glossy,ret_img,w_1000,h_400/https://www.dataquest.io/wp-
content/uploads/2019/08/garbage-in-garbage-out.jpg?zoom=2.5&w=450&ssl=1
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PR & B (Data Quality)
-> Garbage in, garbage out!
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I PON'T KNOW WHERE
WE'RE GOING, BUT FROM
THE LOOK OF THIS CROWD,

IT'S GOTTA BE GOOD!
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Download world flu activity data - Animaled flu trends lor Google Earth - Compare flu trends across regions in Public Dala
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https://www.pcmag.com/news/big-data-hubris-how-googles-flu-tracker-went-wrong
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