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Research Questions

Univariate Analysis:
What are the contributions of additive genetic, dominance/shared
environmental, and unique environmental factors to the variance?

Bivariate Analysis:

What are the contributions of genetic, dominance/shared
environmental, and environmental factors to the covariance
between two traits?




Example 1

Why do traits correlate/covary?

How can we explain the association?

Shared Genes (rg)

Shared shared environment (r)
Shared Non-shared environment (rg)



Example 2

How do traits develop over time?

Does one trait in childhood lead to
another trait in adolesence?

Shared/ Stable Genes (rg)
Shared/ Stable shared environment (r()

Shared/ Stable Non-shared
environment (rg)



Sources of Information

* Two traits measured in twin pairs

* |Interested in:
Cross-trait covariance within individuals
Cross-trait covariance between twins

MZ:DZ ratio of cross-trait covariance between
twins



Paper and Pencil Exercise
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Observed Covariance Matrix- Univariate
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Observed Covariance Matrix- Bivariate
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Observed Covariance Matrix
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Observed Covariance Matrix
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Observed Covariance Matrix
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Within-Twin Covariance
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Cross-Twin Covariance
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A Cross-Twin Covariance
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C Cross-Twin Covariance
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E Cross-Twin Covariance
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Bivariate within Twin Covariance Matrix
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Bivariate within Twin Covariance Matrix
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Bivariate within Twin Covariance Matrix
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Bivariate within Twin Covariance Matrix
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Bivariate within Twin Covariance Matrix
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Bivariate cross Twin Covariance Matrix
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Bivariate cross Twin Covariance Matr
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Bivariate cross Twin Covariance Matr
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Bivariate cross Twin Covariance Matr
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Bivariate cross Twin Covariance Matr
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Bivariate cross Twin Covariance Matr
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Predicted Twin Covariance Matrix

twin 1 twin 2

P11 P27 P12 P22

twin 1
twin 2

P21




Predicted MZ Twin Covariance Matrix
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Predicted DZ Twin Covariance Matrix

twin 1

twin 2

twin 1 twin 2

P14

P21

P11

P22

P11 P21 P12 P22




Bivariate Twin Covariance Matrix
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Bivariate Twin Covariance Matrix
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Bivariate Twin Covariance Matrix
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Bivariate Twin Covariance Matrix
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Bivariate MZ Twin Covariance Matrix
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Bivariate DZ Twin Covariance Matrix

P11
twin 1
P2t

P12
twin 2
P212




Bivariate Twin Covariance Matrix
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Summary

e Within-individual cross-trait covariance
implies common aetiological influences

e Cross-twin cross-trait covariance implies
common aetiological influences are familial

 Whether familial influences are genetic or
environmental shown by MZ:DZ ratio of cross-
twin cross-trait covariances



