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Suitability Analyses of Domestic Hardwoods
as Furniture Parts”

Gyu-Hyeok Kim", Jin-Sung Kim"

ABSTRACT

A model to classify domestic hardwood species for furniture applications was developed by using
discriminant analysis. The results indicated that among those 36 domestic hardwoods, which have
the desired properties for use in furniture parts, 15 species would possibly substitute for temperate
hardwoods imported from North America and 21 species for tropical hardwoods imported from
southeast Asia and western Africa.
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Table 1. Linear discriminant function for imported hardwood species derived from discriminant analysis

— s
Constant -34.76222 -50.97829 0.0001
Texture -0.96770 -2.69422 0.0001
Workability 4.00402 6.19889 0.0001
Gluability 12.24689 18.18455 0.0001
Paintability 17.84695 27.30358 0.0001
Volumetric Shrinkage 1.58913 0.87139 0.0001

"' Equivalent to probability < Lambda.

1=

Constant = -0.5 x;° Cov ! x; ; Coefficient vector = Cov ' X; .
)] ) )

- 26



BIE M RASH A REH o7

Table 2. Classification scheme for hardwood species by using discriminant analysis

Posterior probability of

Observation Species ;:z:; iStl:ssgirtl:(; membership in group
1 2
1 Red alder 1 1 1.0000 0.0000
2 White ash 1 1 0.9905 0.0095
3 Beech 1 1 0.9982 0.0018
4 Yellow birch 1 1 0.9975 0.0025
5 Black cherry 1 1 0.9999 0.0001
6 Elm 1 2" 0.0077 0.9923
7 Hard maple 1 2" 0.0351 0.9649
8 Red oak 1 1 0.9990 0.0010
9 White oak 1 1 0.9999 0.0001
10 Black walnut 1 2" 0.0184 0.9816
1 Agathis 2 2 0.0000 1.0000
12 Ebony 2 1" 0.9906 0.0094
13 Jelutong 2 2 0.0000 1.0000
14 Kapur 2 2 0.0759 0.9241
15 White meranti 2 2 0.0665 0.9335
16 Dark red meranti 2 2 0.0201 0.9799
17 Light red meranti 2 2 0.3169 0.6831
18 Teak 2 2 0.0012 0.9988
19 Mahogany 2 2 0.0039 0.9961
20 Rosewood 2 2 0.0065 0.9935
21 Bubinga 2 2 0.0004 0.9996
22 Obeche 2 2 0.0108 0.9892
23 Sapele 2 2 0.0066 0.9934
24 7hefuh5- 1 0.9985 0.0015
25 b 1 0.9209 0.0791
26 AT 1 1.0000 0.0000
27 5 1 1.0000 0.0000
28 iy 1 0.9958 0.0015
29 AT 1 1.0000 0.0000
30 ExiR s 1 0.9990 0.0010
31 I 1 0.5655 0.4345
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Table 2. Continued

B

2E

Posterior probability of

Observation  Species Erom .C]assiﬁed membership in group
group into group
1 2
32 Ay 1 0.9611 0.0389
33 7tEVE 1 0.9994 0.0006
34 FEVHF 1 0.9581 0.0419
35 SY5F 1 0.9999 0.0001
36 FAgR e 1 0.9999 0.0001
37 E9yE 1 0.9999 0.0001
38 EFHYT 1 0.9990 0.0010
39 ARG 2 0.0001 0.9999
40 A5 2 0.0000 1.0000
41 ety 2 0.0133 0.9867
L'y} 2oy 2 0.0000 1.0000
43 YT 2 0.0000 1.0000
44 R IRRS 2 0.0001 0.9999
45 EAE 2 0.0000 1.0000
46 A Q L 2 0.0000 1.0000
47 7 ehe U 2 0.0000 1.0000
48 7N o5 2 0.0000 1.0000
49 Ao - 2 0.0000 1.0000
50 EC R 2 0.0008 0.9992
51 =FUT 2 0.0000 1.0000
52 FAYE 2 0.0000 1.0000
53 Sy F 2 0.0000 1.0000
54 AT 2 0.0000 1.0000
55 gEUF 2 0.0158 0.9842
56 n2HYE 2 0.0001 0.9999
57 Ba7 5 2 0.0000 1.0000
58 U 2 0.0000 1.0000
59 A2 FU5 2 0.1043 0.8957

"' Misclassified observation.
Generalized squared distance function: Dy = (x—x))" Cov '(x —x;)

exp(—0.5 D;*(x))

Posterior probability of membership in each group: P,(j | x)= z:exp(—— 0.5 D.2(x))
. k
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