The Pearson
correlation example
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The Pearson Correlation Definition
The Pearson linear correlation coefficient, denoted as p or =, is defined as:

35 (@i — nx) (Wi — py)
= —— - 7)
Z:l(ici —px)? ‘Zl(yi — py)?

V/Szz Syy

P

which always takes values in the interval [—1, 1], thatis, -1 < p < 1, and the
equalities hold only when the values of the two variables lie on a straight line, getting
apart from the equality when they separate from the linear trend.

It can be easily demonstrated that the following relation holds:
Var[Y —aX — b] = Var[Y](1 — p2). (8)

Due to this property, the correlation coefficient is used to measure the proportion of
the variance of Y gained when predicting it with a linear law of the formY = aX +b.

It is used to measure the convenience of adjusting or not, a straight line a the cloud
of data points. It is an alternative to the covariance, but has the advantage of being
dimensionless.



Graphical lllustration Of The Pearson Correlation
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Multivariate normal
We consider a two-dimensional normal variable, with mean
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where p1 and p2 are the marginal means of the two variables, o1 and o2 are their

and covariance matrix

standard deviations, and r is the correlation coefficient.



The Pearson Correlation Commands

# Pearson Correlation

model {
# Data

for (i in 1:n){x[i,1:2] ~ dmnorm(mul],S1[,])}
# Priors

mul[l] ~ dnorm(0,.001)

mul[2] ~ dnorm(0,.001)

lambda[l] ~ dgamma(.001,.001)

lambda[2] ~ dgamma(.001,.001)

r ~ dunif(-1,1)

# Reparameterization
sigma[l] <- 1/sqgrt (lambda[l]
sigma[2] <- 1/sqgrt (lambda[2]
S[1,1] <- 1/lambdal[l]
S[1,2] <- r*sigma[l]*sigmal2]
S[2,1] <- r+sigma[l]*sigma([2]
S[2,2] <- 1/lambdal2]
S1[1:2,1:2] <- inverse(S[1l:2,1:2])



The Pearson Correlation Doodle Model

lambda[1] lambda[2]

foriiIN1:n)




The Pearson Correlation Example Data
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The Pearson Correlation Commands,
Data and Initial Files
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# Pearson Correlation “ ||fist(=200, .
model S — o |||
#Daia( = SeE] e ||[Data=c( -0.2052362, -0.1458369,
for (iin 1:n){ bes [T ] e [iooommo |0 5 0.3735175, 0.3261632,
¥ 12]; dmnom(mu.S1L) . 2 -0.2398440, 0.1603157,

1 ST s |2 -0.3508905, -0.0719385,
} : os -0.2673868, -0.2829939,
# Priors o o -0.1810925, -0.0553196, || list(mu=c(  0.000000000000, ~ 0.000000000000),
mu[1] ~ dnorm(0,.001) e -0.1766704, -0.3005456, || lambda=c( 10.000000000000, ~10.000000000000),
muf2] ~ dnorm(0,.001) 0.0564088, -0.0542254, ||r=0.8) o
lambda[1] ~ dgamma(.001,001) oot ovie & 2
Iambda.[Z] ~dgamma(.001,.001) -0.2693903, -0.4820510, |~ .
r~ dunif(-1,1) 02530836, 07012880, ||list(mu=c( 0.000000000000, 0.000000000000),
# Reparameterization -0.4773157, -0.2263578, | |lambda=c( 10.000000000000, ~10.000000000000),
sigma[1] <- 1/sqrt(lambdal1]) = = 0.2769757, -0.0522873, || =0) }
sigma[2] <- 1/sqrt(lambdal2]) — o g g;g;;eg 03:23323 < >
S[1,1] <- 1lambda[1] S e " [ 8 e =Ee

’ ) 5 -0.6215200, -0.8392631, 3

S[1,2] <- r'sggma[ﬂ]*s!gma[zl badnte | rcan [T -0.4016318, -0.1337631, ||list(mu=c( ~ 0.000000000000, ~ 0.000000000000),
S[2,1] <- r*sigma[1]*sigma([2] sennts 03716218, 0.2288494, ||lambda=c( 10.000000000000, ~10.000000000000),
S[2.2] <- 1ambda2] 06416768, 0.7282485, ||r=-0.8)
S1[1:2,1:2] <- inverse(S[1:2,1:2)) -0.0870124, 0.0079959,
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The Pearson Correlation Script and Coda Files
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SCRIPT.xt lambdsCODAchainT.bt | lambdaCODAChain2 st
modelDisplay('log) [ [
# Check model syntax 3 oo 3 o H =]
modelCheck('D:\Documentos\Enrique\CURSOS_INTERNET\OpenBUGS\Matl 5 1083 5 o4t s 12
5 s 5 14 5 31
ab/Commands.txt) 7 1078 7 1028 7 3119 comple um of chains
s s
#Load data i s s
modelData('D:\Documentos\Enrique\CURSOS_INTERNET\OpenBUGS\Matla 0oen 0o oo [Tosdiie ] grcron
) 12 4292 jen i
bbatabt) ) JEs B B e
# Compile with one chain ) 1 ito 1 em
L i i
modelCompile(3) 18 03¢ 16 9738 L Sample Monitor Tool
o . P
# Load initial values for all chains o o 1o tow
its('D:! i 19 1028 191019 19 5038
modelInits(D:\Documentos\Enrique\CURSOS_INTERNET\OpenBUGS\Matl N o e % com
ab/Initials1.txt, 1) 21 102 21 ssm 21 503
. . . 2 1021 2 1091 22 4965
(D:\D URSOS_INTERNET\OpenBUGS\Mat! 2 1017 2 1091 2 ae3s
iti; - 24 1023 24 1072 24 4935
ab/Initials2.txt,2) 2 108 2 ozm 3 asm
ts(D: URSOS_INTERNET\OpenBUGS\Matl 2o = o z
iti 28 4678
2bfinial=3.bt.3) % na 3 o i
# Set nodes of interest 0 103 30 1002 0
samplesSe(m) 2 i 2
" o B s
samplesSet(lambda’) % ohow % e 3 sz
e 3 103 s 1201 3 4
samplesSet(r) e ¥ oen $im e [ —] reen
i i i ¥ 1008 3 1ess
# Start with nburnin update burn-in oo g 7o ==
modelUpdate(1000) 39 1101 9 1378 39 4873
w sam
# Follow by a further nsamples updates PR 6 RE § Dlaseotn Clover relox
modelUpdate(3000) o s o e R




The Pearson Correlation Posterior Densities of

M1, H2y A1, A2 @and 7
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The Pearson Correlation Posterior Densities of

M1, f2, A1, A2 @and 7
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