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JELLY BEANS
CAUSE ACNE!

SCIENTISTS!
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+ Quasi-Newton; E-M algorithm optimization

« Formal theory of testing: Ho, H,, R, T, Type |, Type Il error, 3, «
hypothesis testing

« p-values significance testing

« Wald test, likelihood ratio test more on this today
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+ Quasi-Newton; E-M algorithm optimization
« Formal theory of testing: Ho, H,, R, T, Type |, Type Il error, 3, «
hypothesis testing

O p-valueS LEBD0DBRSE 20N aq & pag”..m.m <E]

* [
- Wald test, likelihood ratio test ersasues
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« Null and alternative hypothesis: Ho : 0 € Og; H,: 0 € ©;, ©,UO, =0
X~ (F(x;j o), 0c @/
e Gp Comj?ﬁS;"{Z

7 ©
Saooe and critical value: R = {x € X : t(x) > ¢} ¢ to be chosen

—_—mm

= ——

- Type | and Type Il error: Pr{t(X) > c|§ € @0},  Pr{t(X) <c|6 €O}, [}, @ \/zi

* Rejection region: R C X; if x € R “reject” Ho

. it BN
—3> + Power and Size: §(0) = Pry(X € R)  a = supyee, 5(¢) ' l
=1 'UF}
« Optimal tests: among all level-«a tests, find that with the highest power under H,
N level-a means size < «
- no i nsge Do
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Start Recording

—
1. Homework h st
2. Choosing test statistics — NP lemma; score, Wald, LRT ) *
.. . . 5
3. Significance testing ?m\,&bﬂj x 4
>
4. Goodness-of-fit tests S
 February 13.00 - 4.00 Joanna Mills Flemming Data Science and Applied Research Series

* “Statistical Tools for Better Understanding Marine Life” Link

« January 28 1.00 pm EST Linbo Wang
CANSSI National Seminar Series
“The promises of multiple outcomes”
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Choosing test statistics
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Choosing test statistics
1. Context « ~ 7
Do o ‘Pt £

2. Optimal choice - Neyman-Pearson Lemma /¢§ (7‘5) - { rE< R
o zeR
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Choosing test statistics

oomee lhome, 620 o %:Xwﬁ(‘)‘%ﬁ(g)g
X ~C. ()M >

2. Optimal choice - Neyman-Pearson Lemma

3. Pragmatic choice - likelihood-based statistics E@‘ e .Se/)
Lacf . TP iz { vf L. &28, vs Vh -6 , e >0,
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Choosing test statistics
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Choosing test statistics
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Example: Likelihood inference

o V(e T () s g
N & =8, Lx) = (6 -8.) < W)

—_—
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Example: Likelihood inference

X1, ..., Xy ii.d. f(x; 0); O(Xp) is maximum likelihood estimate. From last week:
(6 — 6)/se ~ N(0,1) })[‘9»\7 Qm[f»
To test Ho : 0 = 6o Vs. H, : 6 # 6, we could use &5
0.575

W % ) = (0 —00)/se, 2 9¢

The critical region will be {x : |W(x)| > z, .}, i.e. “reject” Ho when \;ﬂ > Zo /2
This test has approximate size o:

Pr(TM> Zo)2) = a. "?X“DOolﬁ (,wl
Power? See Figure 10.1 and Theorem 10.6 ﬂ‘:’j = ‘O(QD
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... likelihood inference

log-likelihood function

log-likelihood

16 17 18 19 20 21,&2 23
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Likelihood ratio tests A0S 10.6, SM §4.5.1,2; §7.3 (p.330, 346)
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Likelihood ratio tests
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Likelihood ratio tests A0S 10.6, SM §4.5.1,2; §7.3 (p.330, 346)
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“p-hacking”

&W BEANS WE F%gg&?‘ THAT SETILES THAT.
ISE ACNE! LINK .
S || B || s
INVESTIGATE! ANE (P> 0.05). THAT CAUSES IT

BUT WERE|
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Unlikely results

How a small proportion of false positives can prove very misleading

False WM True

M False negatives

1. Of hypotheses
interesting
enough to test,
perhaps onein
ten will be true.
Soimagine tests
on 1,000
hypotheses,

100 of which

are true.

Source: The Economist

hre

2.The tests have a

false positive rate

of 5%. That means

they produce 45

false positives (5%

of 90! h

a power of 0.8, so
ey confirm

80 of the true

il 0-2

negatives.

M False positives

3. Not knowing
whatis false and
whatis not, the

earcher sees
@ypotheses as
, 45 of which

are not.
The negative
results are much
more reliable—but
unlikely to be
published.
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Encyclopedia article

Author's personal copy

Provided for non-commercial research and educational use only.
Not for reproduction, distribution or commercial use.

This article was originally published in the International Encyclopedia of the Social
& Behavioral Sciences, 2nd edition, published by Elsevier, and the attached copy
is provided by Elsevier for the author’s benefit and for the benefit of the
author’s institution, for non-commercial research and educational use including
without limitation use in instruction at your institution, sending it to specific
colleagues who you know, and providing a copy to your institution’s administrator.

THE SOCIAL &
BEHAVIORAL
SCIENCES
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