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Abstract

Decision tree classifier is a kind of classification algorithm based on examples, which is widely
used in the field of artificial intelligence. ID3 algorithm is the most classical decision tree con-
struction algorithm. It constructs a decision tree by recursion, and the selection of the attribute
which contains the most amount of information. The structure of one decision tree classifier
sometimes is very large and complex, decision tree classification diagram is very intuitive, and
some key information can be mined from the original data set, so the decision tree diagram draw-
ing is very necessary. This study give us an example on genotyping decision tree drawing classifier
in the domain of molecular biology, and talk about how to use the MALAB language compiler to
generate AUTOLISP code, so as to achieve diagram drawing of a variable ID3 genotyping decision
tree classifier.
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ID3 5iZ%:

Procedure 1D3 (Node n, Instances X, Feature f)

1) Best entropy = 1

2) for each feature fiin f

3) Calculation its conditional entropy H(X/f i)

4) if H(X/f i) < Best entropy

5) Best entropy= H(X/f i)

6) Best feature=f i
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7) end if

8) end for

9) get the number of all possible values of feature Bestfeature, i.e. k

10)ifk=1

11) end procedure

12) else

13) Partition instance X into k subset

14) Split Node n into k child nodes

15) Call ID3 for each child node

16) end if
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AL KL SRR I2 A3 I
MR
71 TAGAATCGCAAACCCGTAGTTAAATAGCTCGTCAATAT

FE[R 72 TAGAATCGCAAACCCGTAGTTAAATAGCTCCTCAATAT

TAGAATCGCAAACCCGTTGTTAAATAGCTCCTCAATAT
TACAATCGCAAACCCGTAGTTAAATAGCTCGTCAATAT
L[ 75 TACAATCGCAAACCCGTAGTTAAATAGCTCCTCAATAT

FEK %6 TACAATCGCAAACCCGTTGTTAAATAGCTCCTCAATAT

Figure 1. The building of genotyping decision tree
E 1. EESEURERAEL

3*01:01:01:01 |[TCTCCCCAGACGCCAAGGGEECTTCCAGETGA CEACGGCACCGCTETCAGGEEACCCGGCATTCAGATCTACTCTAGGCAGTGACAGTGCCCAGGE
G*01:01:01:02 |TCTCCCCAGACGCCAAGGGEECTTCCAGETGA CEACGECACCGCTETCAGGEEACCCEGECATTCAGATCTACTCTAGGCAGT GACAGTGCCCAGEE
G*01:01:01:03 |[TCTCCCCAGACGCCAAGGGGACTTCCAGETGA CRACGGCACCGCTETTAGGECACCCGEGCATTCAGATCTACTCTAGGCAGTGACAGTGCCCAGEE
G*01:01:01:04 |TCTCCCCAGACGCCAAGGGEEEECTCCAGETGA CRACGGUACCGCTETTAGGGCACCCGECATTCAGA

@+*01:01:01:05 TOTCCCCAGACGOCAAGGGGAGCTOCAGETGA CRACGGUACCGETETTAGGGGACCCGECATTCAGATCTACTCTAGGCAGT GACAGTGCCCAGEE
G*01:01:01:06 |[TCTCCCCAGACGCCAAGGGEAGCTCCAGGCGCCCCACGEUACCGCTETTAGGGCACCCEGGCATTCAGATCTACTCTAGGCAGTGACAGTGCCCAGEE
G*01:01:02:01 |TCTCCCCAGACGCCAAGGAAGEGCCTCAGACGCCCC TEATACCGCCGCCEGAAGGCCCEGCTEGCCTGAGTCTACTCTAGGCAGTGACAGTGCCCAGEE
G*01:01:02:02 |PCTCCCCACACGCCAAGGAAGGCCTCAGACGCCCCTEATACCGTCGCCEGAAGEGCCCGCTGCCTGAGTCTACTCTAGGCAGTGACAGTGCCCAGGE
G*01:01:032:01 TOTCCCCAGACGCOCAAGGALGGCOCCAGACGOOCC TEACTCCGCCGCCGEALGECOCGCCETOTEAATCTACTCTAGGCAGT GACAGTGCCCAGEE
3*01:01:03:02 |[TCTCCCCAGACGCCAAGGAAGGCCCCAGACGCCCC TEACTCCGCCECCEGAAGECCCEGCCETCTGAGTCTACTCTAGGCAGTGACAGTGCCCAGGE

Z*01:01:05 TCTCCCCAGACGCCAAGGAAGGCCCCAGGCGCCCC TEACTCCEGCCEGCCEGAAGGCCCGUCATCTGAGTCTACTCTAGGCASTGACAGTGCCCAGES
G*01:01:06 TCTCCCCAGACGCCAAGGGEECTCCCAGGCTC AGATTGCACCGCCTITTAGAGCETCCGGCGTTCAGATCTACTCTAGGCAGTGACAGTGCCCAGES
&+*01:01:08 TCTCCCCAGACGCCAAGGGEACTTCCAGATGA - CEACGECACCGCTETTAGGEEACCCGGCATTCAGATCTACTCTAGGCAGTGACAGTGCCCAGES
@*01:01:09 TCTCCCCAGACGOCALGEEEAGETOCAGECGECCC CHGEACCACTGTTAGGEEACCOGECATTCAGATCTACTCTAGGCASTGACAGTGOCCAGES
G*01:01:12 TCTCCCCAGACGCCAAGGAAGGUCTCATACGCCCC TEATACCGCCECCEEAAGECCCGUCGCCTGAATCTACTCTAGGCAGTGACAGTGCCCAGEE
G*01:01:20 TCTCCCCAGACGCCAAGGGEECTTCCAGGTGA COACGETACCGCCEGCCEEAAGGCCCGUTGCCTGAGTCTACTCTAGGCAGTGACAGTGCCCAGES

&*01:03:01:01 |PCTCCCCAGACGCCAAGGGEGEECCCCTGEOTC - AGATTGCACCGCCTTTAGAGCETCCGGCETTCAGATCTACTCTAGGCAGTGACAGTGCCCAGEE
G*01:03:01:02 TOTCCCCAGACGCOCAAGGGEEECCOCCTEECTC - AGATTGCACCGCCTTTAAGGCETCCGECETTCAGATCTACTCTAGGCAGTGACAGTGCCCAGEE

e+*01:04:01 TCTCCCCAGACGCCAAGGAAGGUCTCAGACGUCCC TEACAACGCCELCEEAAGECCCGUCGCCTGAGTCTACTCTAGGCASTGACAGTGCCCAGGS
G*01:04:03 TCTCCCCAGACGCCAAGGAAGGCCTCAGGCGCCCC TEACAACGCCEGCCEGAAGGCCCGUCGCCTGAGTCTACTCTAGGCAGTGACAGTGCCCAGES
G*01:04:04 TCTCCCCAGACGCCAAGGAAGGCCTCAGACGCCCC - TECACAACGCCEGUCEGAAGGCCCACCGCCTGAGTCTACTCTAGGCACTGACAGTGCCCAGES
G*01:05H0 TCTCCCCAGACGCCAAGGAAGGCCTCAGACGCCCC - TEATAC - GCCECCEEAAGGCCCGUTGCCTGAGTCTACTCTAGGCAGTGACAGTGCCCAGES
e+*01:06 TCTCCCCAGACGOCALGEAAGECCTCAGACGCECCC TEATACCGCCGOOGEALGEECTGOTGCCTGAGTCTACTCTAGGCAGTGACAGTGOCCAGES
G+*01:07 TCTCCCCAGACGCCAAGGAAGGUCTTAGACGC  CC- TGACAACGCCEGLCEEAAGECCCGUCECCTGAGTCTACTCTAGGCAGTGACAGTGCCCAGEE
=+*01:08 AAGGCCTCAGACGCCCO TGATACCGCCGCCGGAAGGCTCGCCECCTGAGTCTACTCTAGGCAGTGACAGTGCCCAGEE

Figure 2. Multiple sequence alignment of allelic genotyping sequence (Gene HLA-G)
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Figure 3.Top-down compression may cause overlapping of subtrees
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Figure 4. The design of basic graphic element (node)
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Table 1. Genotyping of gene HLA-A by DTC
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Figure 5. The genotyping decision tree of polymorphic gene HLA-G
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Figure 6. The genotyping decision tree of polymorphic gene HLA-A and HLA-B
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Table 2. Genotyping of gene HLA-B by DTC
% 2. BE HLA-B HIRER H BILER
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