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Confirmatory Factor ModelConfirmatory Factor Model
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Measurement ModelMeasurement Model
Y = Λ ξ + δ
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Expected Covariance StructureExpected Covariance Structure

Σy = Λ Φ Λ’ + θδ
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Univariate AnalysisUnivariate Analysis
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Primary goal is to decompose phenotypic/trait
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BMI: Body mass index

Pi Ai Di Ci Ei

18 10 1 2 8

35 22 3 1 9

20 16 0 0 4

24 16 2 3 3

. . . . .

. . . . .

16 8 2 1 5

22 9 3 4 6

28 9 4 7 8



BMI Unobserved Latent Scores

Pi Ai Di Ci Ei

18 ? ? ? ?

35 ? ? ? ?

20 ? ? ? ?

24 ? ? ? ?

. . . . .

. . . . .

16 ? ? ? ?

22 ? ? ? ?

28 ? ? ? ?



Twin-1 Twin-2 Observed data can be summarized

P1i P2i in a 2x2 variance/covariance matrix

18 20

35 31 T1 T2

20 19 T1 .7247 .5891

. . T2 .5891 .7915
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16 20

22 19

28 33



Model for Sibling ResemblanceModel for Sibling Resemblance
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Model for Sibling ResemblanceModel for Sibling Resemblance
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Model for Sibling ResemblanceModel for Sibling Resemblance
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Model for Sibling ResemblanceModel for Sibling Resemblance
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ra = 1/2 1rd = 1/4
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Model for Siblings (or DZ Twins)Model for Siblings (or DZ Twins)

BMI1 BMI2

A1 D1 C2D2C1 E1 A2 E2

a d c e a d c e

ra = 1/2 1rd = 1/4



Model for MZ TwinsModel for MZ Twins

BMI1 BMI2

A1 D1 C2D2C1 E1 A2 E2

a d c e a d c e

1 11



Expected Covariance StructuresExpected Covariance Structures
ΣMZ = Λ ΦMZ Λ’

a2 + d2 + c2 + e2 a2 + d2 + c2

a2 + d2 + c2 a2 + d2 + c2 + e2
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ΣDZ = Λ ΦDZ Λ’

a2 + d2 + c2 + e2 1/2a2 + 1/4d2 + c2

1/2a2 + 1/4d2 + c2 a2 + d2 + c2 + e2
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