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Hypothesis testing

Recapitulating

L nadel of the sampling disirbution

41 MLE estimaies of the properties of the




Uncertginty about realiby

Probability as a numeric measurement of uncertainty about
an event

Moxirmum likelhood estimation of a population porameter
bosed on a sample

(Interval of confidence of a measurement based on a somple)

Propogate the unceriainty

Statistical hypothesis testing in biclogical research

The sclentific method

1. Gbsarvafion and description of o phenomenon or group of phenomena.

2. Formulation of a hypolhesis bo explain the phenomena. Ofen e hypothess
toloas the form of o cousal relotionship or meachankm.

3. Usa of the Mypolheds lo predict the exisience of olher phanomena, of 1o
predict quantiictively fha resulls of new observafions.

4. Parformance of sapearimanial tasks of the pradiclions by sevweral indepandant
sxpedmenters and property perdormed sxpaiments.,




statistical hypothesis testing in research

Occam's razor
MNumaguam ponenda est plurifas sine necessifale
Shave off fomit] unnecessary enfifies in explonations

Choose the most parsimonious interpretation

Differences may and will coccur simply by chance.

How can we determine in any given cose whether the
observed differences between two samples are due merely
o chance or are causad by other foctors?

Stafistical inference procedures.
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“Standard” hypothesis testing procedure

1. In foce of a biclogical problem formulate a hypothesis
and design an experiment with an expected yes-or-no
result

2. Collect the data.
4. Do a panel of statisfical tests

4. Find the one with the smallest p-value
5. Choose a level of significonce that best suites your

fowvorite inferpretation of the data

é. In cose of panic, call someone that you believe
understands shatistics
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Inference procedure

1. Starte the mll Fypathesss (He) and its altermative [Hi). Decide wivat daba lo
colect ond under whot condifions.

2 Choose a fesl, Iha model of which most closaty aporcedmabes the condiions
of the research In fenms of the osumption on which the test 5 bosed.,

A Fnd the sampling dishibuBion of the siafistical test undar tha assumplian thot
Hao b5 s,

4, Specily o sgnificonce level [a] ond o somple sioe [n).

£, On the basls of 2. 3. ond 4 above. define the reglon of rejection for the
shertisfical best.

&, Collect fve doig. Usng he doio compute the vaue of the lest shatistic, if the
value & in he regian of rejecion, the decision i bo reject Ha ofverwise, e
deckion k fhat H connet ba relected of the chosen evel of sgnificonce.
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The nul hypothesis Ho

It is formulated with the purpose of being rejected

It is the negation of the point one k trying to make

It is an hypothesis of "no effect”
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The test statistic

How to choose a test statistic?
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The level of significance

In odvance of the data collection, we spacily ol possible samplas
that could occur whan HO is froe.

From thess we spacily a subsat of possible somplas which ans 50
inconsishent with HO (50 exirema) that the probability is very smeall,
whan HO is froa, that the sample we achually observe will ba
among theam.

Then if wa aclually obsarve a sampla which & included in that subsat,
wa rejact HO in favar of H1.

We raject HO in fovor of H1 i a stalistical test vields a valuve whosa
associoted probability of cocumance under HO & equal 1o or less
than some small probakbility, vsually denoted o, collad the level of
sgnificance.
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Find the sampling distibution of the tast siatistic under the nwll
hypothasis HO

Find all possible samples under the null hypothesis HO
Compute the test statistic for each sample

Find the probalbiiity "associated with” aach value of the tast stotishic
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The “nfomous® p=value

p & the probability “associated with® a specified value of the test
statistics

It & the probability of drowing o sample with o test stafistic value
at lsast as extremes o the spacified value




Hypothesis Testing Example

Coes a recessive mutglion gem leed to early devslopmental problems ?

Choes the mutation pam in homozygotic indvidugls increase the mortality in
the embryo?

A sultable null hypothests: pem showe Mandelian segregation

Hy mp, =14 warsus Hpx, <104

Offspring
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Callect data

If i {the number of pem homozyaous) s egual ar smaller
ta 1 then reject the null by potnesis that pem has
Mendelian segregation

Cithereise, there s no evidence for non-Mendelian
sagretion
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Types of emors

Type | emor involves rejecting the hypothesis Ho when it ks, in foct,
frue.

Type |l emor involies faling fo reject the null wpothesis when, in
foct, it & folse.

Mote that a gives the probability of mistakenly or falsely rejecting
Ha.

The probability of emors of type I, dencied f, ik more difficult fo
specify and one generally specifies N the somple size and @,
from which f can be derived.
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Error Probabilities
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One-talled and two-tailed




The issue of multiple ias’ring
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Inference procedure

1. Shegte tha rill Fypaifest [Hy) ard il alamative [H)). Decids what dala bo
colact ond under what comndifions.

2. Choose o hasd, e model of which st closely oporcedrmabes e condilions
of the resecrch in fenms of the osumption on which the test s bosed,

4. Fnd the sampling dishibulion of the siafistical test undar the assumption thot
Ha |5 true,

4, Specily o significonce level [a] ond o somple sioe [n).

£, On the bosls of 2. 3, ond 4 above. define the eglon of mejecton for the
shertisficel best.

4. Coflect the doig. Using the dolo compute the vaue of the lest statistic. if the
vialué B in e ragion of rejacion. the dacion i 1o mject Hy olfbewise, T
deckion b that Ho connet be relected of the chosan level of sgnificonce.




