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Dependent and independent variables,
Regression and ANOVYA,
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Trawaling o o differant fime mne cowsas jot kag. Adustmeant fo the
schadula of light rasets the infamal circadian clock. This changa in
tha infamal clock & callad “phasa shift™.

Campbeall and Murphy [1778] reporfed that humean  circodian
rythm could be raset by exposifion of tha back of tha kneea fo Eght.
The swprising resull wos reagorded with skeplicism by the
Community.

Tha followirg daola from Wiight and Craisler (2002] reeccaminad this
guastion.

Bae dobs gnd Seicriptve teliiizs of phaw it i haen. for the cireadias rhyim sopmiment
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Audepied irom: Whillsed & Seiihiier. T anolal of bislegienl dols Relbart ond Compary Puliifen




Stafistical test

H :w=p =u,

H, : at least ome p i different from the others

What is the best shatisiics modal to deal with this?

Multiple paireiss Companisons with -hast?
Bonfarani carachion of povalue #

The principlas of ANCOVA




H : w=pn=u,

H, : at least ome w, is different from the others

Emor mean squara of ANOVA i the padlad sampls varianoea,
a measung of He vokabiliby within the growps

Group maan squara of AMOYA reprasents the vaidalicn among
individuals balonging to differant grougs. [ should be Smilar to
the emor maan squors if populafion meaans are egqua

Errar rresan squars (WMot AMOYA B the poolad ssample
vEaNce, O measung of the voriabiliby within the groups

Group maan sguara of ANOYA reprasents the varcfion amang
individuals belong to differant groups. It should be similar to the
amor maan squara f population means ara egual




The AMONA sfotisfics is the voriance ratio, F which undar the mull
hypothesis should Ba closa o 1

What is the sompling dishibution of F #

F & dislibuted cocording to the 5o called F-distibution
with k-1 degraas of freadam for the numenator and e
dagress of freadom for the danaminator

Ag uspal, using the appropriate quantiles of tihe F-
dishibuficn wea con bound F according fo tha mull
hypothess

Yorance Exgplained

R2is usad in ANOVA to summarnzs the contribufion of group
differances o the variability in the data




The tast will dafine whather wea can st the alternative hypolhesis
that af lBast one of the grouwps hae a differant mean

If you want to datect which group it i youw can dio:

Flonned comparison

Unplonned comparison

Plannead companisan

Differance batwean tha meaans of tha hao planned groups

with M-k degrees of freedom

Tha difference batween the means i -distibuted with M-k degrees of
freedom

To geat a grasp of the power of the planned componison lat's
compaoara it's 5% confidencea infarval with that of the hwo sampla
t-test

Home Worke Read about Kruskal-vWalis tast




1. Maoke poirsise comparisons wih Wicooon-vann-Whiinery lest

2. Make pairvise comparisons wilh t-test

3. Do ANCHYA without using fve Dulltn funclion of R

4. Do ANCAYA with the bullt-in funcflon of R

Regression & a method that predicts the value of a
numeancal from fhe value of ancther

Ragression and comadation both descibe faatures of o scatber plot, and
maasue the relalionship betvasn two numedical voriobles.

Comalaticn freats both varobles equally, whemeas regresson predicts the
volue of one voriable basad on the other vorloble.

Comelotion measuras the sirength of ossociation between the: o
voriobles, wihereos regression measure how steeply the response wardalbile
chonges, on overagea, with tha chonge in the explonatony wakokble.




Linear regression

The equation of the regression ine:

Tha formulka has o Coadficiants:
Thes iribercapd o B s valus of Y vwhen X B B
The siope b |5 e rofe of change In Y perunit of X

Linear regression

Shope

Cov(X.Y) E:’.&: - X)r -7
a0 " 3(x-x]
[Compore with expression for comalation)

Intercapt

Linedar regression

Assumplions

At och vl of ) thns o populalion of poasibhe Yevoluas wihoss mason Bes on T i mgression s
At each wikue of K. e disdibuion of postinls F-eckes i nomal
Tl woroross of 'F-wobuss b Thar o of ol volues of X

Ad aach wolus af X il F-rressboreanirts megasdend o randksm sermpls from e pcrisible Y-wdalues




Linear regression
Pracicted value
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Resicuals

Linear regression
In the sample we have

in the population wea hove the frue values

How con wa infar the frue values of the parometens o and g from
the mecsured omes o and b 8

Coanwe pracict the frue value of y as a lunclion of x 2

Linear regression

Imterval of confidence for B

Whaain the cssemplions of the Eneor regresslion ana met then the sompliing
distribution of b ks a normnal distiibution with mean B ond siondond amor
exsfimoted from the sompls by:

‘With this we can provide confidence intersols for the true value of B

b_ r"-:'_' A¥ 'EI-E_I. = l|rj < b-;- Eln: - _I;;EI




Linear regression
Tasting hypothesis for slope B

-clistribaurted with dfsn-2

SENCH WS (B0 COMPEInG Msan walles we could oo L ANCVA

Linear regression

ANOYA mathod for tasting rero slope

Linear regression

Yorance Explainad

A measure of the quality of the fitfing




Linear regression

Confidence bands for the predictad mean
measure the precision of the mean Y value for acch volue of X

Prediction interyal of any one measure of Y
recsune the precision of the estimate of any individual which os a
witlue of X

Thes sacond is brooder dencfing the greater uncartainiy

Linear regression

Practical examplhe 1:

s there a Brmit to homan e expeciancy® [2ip]®

Practical example 2

'k a spacific reatment of autaimmune dicbetes elfectived [Zp

Regression to the mean |

Appears when two variables hove o comalafion lass than 1

Incivicdeals that are far from the maan for one of the maasurermeants
will, on ovenage, e closar to the mean for the other macsurarment




_ Assumpfions |

At moch value of X thare & a populafion of possibla Y-values whose
rraan e on the rue regression ine

At each value of X, the disidbution of possible Y-value is normal
The varancs of Y-values s the same at all values of X

At aach value of X, the Y-macsuramanis reprasant a random samiple
fram the possible Y-values

General Linear Models

A genenal Iinear model can have more than one explanatory
varable

The explanatory varables con be also categonical

Typically with deal with them with ANOVA
[rameamber feeding a Enear model to anova in B)




