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About microarray

e Small chip

e Contains thousands of probes

e Measures mMRNA activity in a particular cell type

e Contains control and treatment sample

e EXxpression level is measured from light intensity









Problem with microarray

e Noisy data

e Needs robust estimation of correlation

e Pearson correlation is often used
-One outlier can greatly affect correlation



Last summer

M-estimation
weighed average with points farther from the center given less weight
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Biweight Correlation Coefficient
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where Ok is biweight estimate of covariance of genej and genek
and o;; IS biweight estimate of variance of gene j
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Want to find out the correlation(similarities/differences) of two
genes



Pearson correlation
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Further work to be done

e Computational time

e Biweight correlation on clean data
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This Spring

Matrix correlation vs Pair by pair correlation

One-step M-estimation

Median vs MCD

Biweight correlation good for clean data?
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Instead of computing pair by pair correlation, compute correla-
tion matrix from biweight covariance matrix simultaneously
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10 genes
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One-step M-estimation

20 genes
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Converged M-estimation was doing 10-25 iterations on average
(Takes 11 seconds to compute 190 pairs of genes)



Few-step
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10-step

Converged
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Median instead of MCD

e Median for p

e Median absolute deviation (MAD) for >
MAD(X) = median|z; — median(x;)|

If converged — no difference
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MCD converged
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Few-step median
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10-step median

MCD converged
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MCD converged
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Biweight correlation on clean data
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What makes the difference?

Multivariate normal data
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Concluding remarks

e Biweight correlation is unbiased and similarly variable with
Pearson correlation

e Median and median absolute deviation for initiation of g and
> is as robust as MCD estimators

e Median and median absolute deviation for initiation of i and
> is faster than MCD estimators

e Depending on how robust we want the result to be, compu-
tational time can be shortened by number of iterations for
speed efficiency
-Generally, 5 iterations or more is recommended
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