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Analysis of Multivariate Longitudinal Data

by Tucker2 Model

— Growth Curves Data —

Pieter M. KROONENBERG and Hisao MIYANO

Data on the physical growth of Japanese girls between 6 and 14 years old were analysed to

illustrate the application of three-mode principal component analysis, in particular the Tucker2

model, to growth curves. The individual differences in growth and growth speed were investigated

using the deviation scores with respect to the average growth curves. The results were compared

with a similar study of French girls, and with previous analyses of the data by C. Hayashi® &

F. Hayashi® [ 19827]. In addition, the problem of preprocessing data before a three-mode analysis

is discussed.
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Figure 1, Mean Growth Curves of Japanese ( +) and French (o)
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Table 1. Comparison of Mean Growth Curves

SITTING

|
s ' HEIGHT (em) | HEIGHT (em)
a J F ; i F
6 113.9 111.9 64.0 62.2
7 119.9 117.6 66.4 64.1
8 125.8 123.4 | 68.0 66.6
9 132.0 128.8 71.9 68.6
10 | 139.2 134.1 75.5 70.5
11 146.2 140.1 78.2 73.3
12 150.6 147.5 82.0 77.1
13 153.6 154.1 82.6 80.6
14 155.1 158.1 84.0 83.3
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Figure 2. Total Sums of Squares and Fitted
Sums of Squares
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—Japanese (J) and French (1)

‘ : CHEST

: WEIGHT (k&) | CIRCUMF (em)

s - 340 1B P ORI S
19.7 18.9 | 56.2 56.0

| 219 21.1 58.0 58.3

| 25.1 23.6 60.0 60.5

| 28.9 96.7 | 62.7 62.0
33.3 30.0 66.1 64.5
38.0 33.4 69.1 67.9
43.2 37.9 74.6 71.4
46.9 43.6 75.5 75.2
50.6 46.7 79.1 80.0
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Figure 5. Time Trend of Extended Core Matrix
— : Stoutness, ---: Skeltal Length.
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Figure 6. Typical Growth Patterns (Stoutness)
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Figure 7. Typical Growth Patterns (Skeltal
Length)
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(Withont Preprocessing)
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