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Study on the Registration Grades of Cheju Horses by
Discriminant Anlalysis with various Body Measurements

Yang, Young Hoon

Dept. Animal Biotechnology, Cheju National University

Abstract

A study was carried out to investigate the relationship between the body
measurements and registration grades of Cheju horses,

By 12 body measurements coincidence rates of grades from the discriminant
analysis with registration grades was 85% for Grade A, 87% for grade B, and 87%
for grade F, and the error rate was 14%. Among the various partial combinations of
body measurements, classification by the group of back height, back width, rump
height, hip width, and rump length showed heigh value of coincidence rate with
onginal grades(error rate 28%). The coincidence rate was very low when classified by
body height only, and the error rate was 46%. Grading method by discriminant
functions is expected to be helpful for the preservation of body characters of Cheju
native horse, and for the grading for registration. Classification by body height only is
considered to be dangerous in grading for Cheju native horse.
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Table 1. Number of records
Grade
Age(Year) Sex Total
A B F

At birth Male 111 5 38 154

Female 93 5 32 130

1 Male 176 15 106 297

Female 180 15 71 266

2 Male 100 42 105 247

Female 149 53 107 309

3 Male 60 4 58 162

Female 110 68 63 241

4 Male 47 16 19 82

Female 67 46 48 161

5 Male 20 13 11 4

Female 32 21 31 84

6 Male 4 5 3 12

Female 27 34 13 74

> 6 Male 39 17 6 62

Female 172 113 68 353

Overall 1,387 512 779 2,678
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Table Z. Rate of coincidence between the original grade and the new grade by discriminant
function with body height, back heiiht, rump height, chest girth, chest depth, chest width,
back width, hip wadth, rump length, body length, head length, and shank circumference

Grade
Age(Year) Sex Error rate
A B F

At birth Male 092 1.00 095 0.4
Female 083 1.00 0838 0.10

1 Male 0.83 1.00 082 0.12
Female 083 100 0.83 011

2 Male 088 055 078 027
Female 0.76 0.75 064 028

3 Male 074 082 078 022
Fernale 078 0.82 068 024

4 Male 083 094 034 013
Female 0.78 072 092 020

5 Male 100 1.00 100 0.00
Female 084 100 100 005

6 Male 1.00 100 1.00 0.00
Female 096 097 100 0.02

> 6 Male 1.00 071 100 0.10
Female 0.65 0.65 087 028

Overall 085 0.87 087 014

Table 3. Rate of coincidence between the original grade and the new grade by discriminant
function with body height, back height, and rump height

Grade
Age(Year) Sex Error rate
A B F

At birth Male 0.74 1.00 058 023
Female 0.65 1.00 047 029

1 Male 0.61 067 057 038
Female 048 040 054 053

2 Male 064 045 039 051
Female 064 025 053 053

3 Male 046 055 074 042
Female 0.64 034 0.60 047

4 Male 0.60 044 0.63 045
Female 067 0.35 073 042

5 Male 050 0.69 082 033
Female 047 071 094 029

6 Male 1.00 100 100 0.00
Female 0.78 041 092 030

> 6 Male 090 0.06 1.00 035
Female 056 0.56 0.79 0.36

Overall 065 0.56 0.70 037
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Table 4. Rate of coincidence between the original grade and the new grade by discriminant

function with body length and rump length.

Grade
Age(Year) Sex Error rate
A B F

At birth Male 0.64 1.00 063 024
Female 040 1.00 038 024

1 Male 0.30 093 051 042
Female 0.39 042 024 047

2 Male 047 064 030 053
Female 030 077 035 053

3 Male 020 073 0.64 048
Female 032 059 059 050

4 Male 053 0.56 053 046
Female 078 015 069 046

5 Male 045 031 045 060
Female 0.56 033 084 042

6 Male 1.00 060 067 024
Female 059 029 054 052

> 6 Male 077 0.35 0383 035
Female 065 031 079 042

Overall 052 056 059 043
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Table 5. Rate of coincidence between the original grade and the new grade by discriminant
function with chest width, back width and hip width

Grade
Age(Year) Sex Ermror rate
A B F

At birth Male 0.74 1.00 0.50 025
Female 0.69 1.00 044 029

1 Male 0.66 073 047 038
Female 053 0.80 045 041

2 Male 059 0.14 0.69 053
Female 040 0.74 0.39 049

3 Male 060 0.50 0.55 045
Female 028 0.59 0.49 055

4 Male 057 0.50 068 041
Female 066 017 069 049

5 Male 045 0.69 082 035
Female 072 043 0.68 039

6 Male 0.75 1.00 1.00 0.08
Female 0.67 041 0.77 038

>6 Male 0.59 053 0.67 040
Female 0.66 0.35 0.74 042

Overall 060 0.60 063 0.39

Table 6. Rate of coincidence between the original grade and the new grade by discriminant
function with body height, chest girth and chest width

Grade
Age(Year) Sex Error rate
A B F

At birth Male 081 1.00 0.76 0.14
Female 082 1.00 063 019

1 Male 068 0.60 075 032
Female 056 0.60 052 044

2 Male 078 014 075 044
Female 0.65 042 065 043

3 Male 058 0.30 0.74 046
Female 0.65 0.26 0.75 045

4 Male 070 0.56 0.68 035
Female 078 040 077 0.36

) Male 0.65 0.85 082 023
Female 069 0.67 090 025

6 Male 075 1.00 100 008
Female 0.78 041 092 0.30

>6 Male 059 0.06 083 035
Female 058 0.59 078 035

Overall 0.69 0.58 077 032
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Table 7. Rate of coincidence between the original grade and the new grade by discriminant
function with back height, back width, rump height, hip width, and rump lengtﬁ

Grade
Age(Year) Sex Error rate
A B F

At birth Male 086 1,00 074 013
Female 077 100 059 021

1 Male 065 080 074 027
Female 059 073 056 037

2 Male 058 067 060 038
Female 0.58 058 058 042

3 Male 040 064 069 042
Female 049 065 065 040

4 Male 060 069 074 033
Female 0.70 054 073 034

5 Male 065 0.85 1.00 017
Female 0.69 076 090 022

6 Male 100 100 100 000
Female 089 0.65 085 021

> 6 Male 090 024 100 029
Female 064 048 079 036

Overall 068 071 0.76 028

Table 8. Rate of coincidence between the original grade and the new grade by discriminant
function with body height only

Grade
Age(Year) Sex Error rate
A B F

At birth Male 043 0.60 053 048
Female 0.39 0.60 0.38 0.55

1 Male 055 0.60 0.61 041
Female 054 053 041 051

2 Male 071 0.10 049 057
Female 032 053 0.46 056

3 Male 0.30 057 067 0.49
Female 061 0.34 0.67 0.46

4 Male 021 0.56 0.63 053
Female 057 033 0.75 0.45

5 Male 0.20 069 082 043
Female 053 024 094 043

6 Male 050 0.80 0.67 0.34
Female 0.67 029 085 040

> 6 Male 0.77 024 100 033
Female 061 056 081 034

Overall 049 047 0.67 0.46
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