Significance Tests

Uses and Abuses

| The Dangers of Data Snooping

If yom terture the dato enongh, it may confess

Testing Many Hypotheses

Psychiatrists examined a sampls of schizophrenics and a
sample of non-schizoids. Measurad 77 variables
including relgion, family background. ..

«0id 77 hypothasis tests of the null hypothasis of no
diffarancs

=Found 2 of 77 had P-value < .05




If you tested null hypotheses 77 times and they wers
all trus, how many times would you expact the P-
valua to be less than 057

05 x77 =385

What is the chance that at least one would have a P-
valua = 05 if all tests were ndapandeant?

1-85 =1-0183= 93

Example: Screening for Carcinogens

Specially bred rats are usad to screen for possible
carcinogens. Half of a group are given a normal

dist and half are given the test chamical. Cancar
rates in the two groups are comparsed using the two

sample z-tsst.

Imvestigators look at cancer rates in about 25
organs. Suppose that the P-walue for liver is less
than 1%. WWhat can you concluda?

Since so many hypothesas have baen testad, the
P-valus isn't “really” 1%.

If only one trus null hypothesis is tested, the
chance of such a P-value is 1%.

If 25 hypotheses are tasted, we sxpect
BxDM=25
of them to have a P-value of 1%

This is a casa of multipla hypothesis tests, or data-
snooping, or a fishing expedibon: we have to be
carsful in interprating results.




Surely, cancar-scraaning is & good thing. What
can be done in situations in which many
hypotheses are tested”?

The soundest strategy is to replicate the study,
testing particulary for those things found significant
in the first study.

Another strategy is to split the data randomly in
half, date-snoop on one half and test ngorously on
the other half.

Results should make scientific sense.

Il: The Interpretation of P-Values

Less than .0%: “statistically significant™
Less than .01: “highly significant”

It i conveniant to draw the line at about the lewal at
which wea can say: "Either thare is something in the
trestment, or a coincidence has occcumed such as
does not occour more than once in twenty trials.”

R. A. Fishar

Ronald A. Fisher {1520-1862)
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Fizher wes 8 student 2t 8 ime wieen thers aes il comtneaersy gz
Oerwin's theories and wsen Mended's wark. on genes had Just b=en
red Ecovered. Flsher made mpartant discoveres In ststisbos (=20,
mextmum [Keiisood), genetdos, selection and (genedc) dominamce. E

could b= zald that ke Invenbed = l=#fge pert of modem shafiztcs.




