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The Training Data Generation and a Technique
of Phylogenetic Tree Generation using Decision Tree

Duck Jin Chaif- Ye Ho Shin''- Chun Tae Young''
Koh Hung Sun''- Keun Ho Ryu™'"- Buhyun Hwang'''*

ABSTRACT

The traditional animal phylogenetic tree is to align the body structure of the animal phylums from simple to complex based on the initial
development character. Currently, molecular systematics research based on the molecular, it is on the fly, is again estimating prior trend and
show the new genealogy and interest of the evolution. In this paper, we generate the training set which is obtained from a DNA sequence and
apply to the classification. We made use of the mitochondrial DNA for the experiment, and then proved the accuracy using the MEGA program
which is analysis program, it is used in the biology field. Although the result of the mining has to be proved through bioclogical experiment,
it can provide the methodology for the efficient classify and can reduce the time and effort to the experiment.
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1. Initialization. At the leaves s of T gather the
counts ni(s) i =0, 1, -, m-1, and compute
S(s) = - InPT(0) + SO(c(s))

2. Recursively in bottom-up order, put
ni(s) = gni(sj), i=0, 1, -, m-1, the sum over

all children sj of s, and set

S(s) = mi — InPT(0) +s0(c(s)),
SIS MR i PP + L(thr3) + 2 S(s5)
7
If the first element is smaller than or equal fo the
second, delete all children.
3. Continue until the root A is reached.

(& 3) MDL-based Decision Tree Pruning Algorithm
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Read 25 cases (8 attributes) from agtcll2Z.data

Wed Mar 05 10:07:20 2003

Decision tres:

c <= 193: E (5)
c > 193:
t <= 287 C (5)
t > 28
ha > 1779: A (5)
ha <= 1779:
: .g <= 141: B (4)

g > 141: D (6-1)

Evaluation on training data (25 cases):

Decision Tree

EMOIE HIOIH A

4 } _JAF 71X1 E[EIE Ol%géi

Size Errors
5 1( 4.0%) <<
(a) (S) (c) (d) (e) <-classified as
_-’*E - T - o (a): class A
4 1 (b): class B
[ (c): class C
5 (d): class D
[ {e}: class E
CYAF, B RE R, C: &7, D olf, E: #3F)
(1"'-.;! 8) HEFE ZHE 2P Seed B °IM &3 E

5 el 1.17

Wed Mar 05 10:10:23 2003

Decision tree:

c <= 193 D (5)
c > 19
i...g <= 141 B (5)
g > 14
ha <= 1779: C (5)

ha > 1779: A& (5)

Evaluation on training data (20 cases):

Decision Tree

Errors

4 0( 0.0%)

(a) (b) (c) (d) <—classified as
_—_E T T T {a): class A
5 {(b): class B
5 (c): class C
5 (d): clggs D
(A:9AF, B: 27, C: 9%, D: 35
(38 9) IERE E8olX| %2 AR Seeh A oAt Y Egf
(2% 93 (1Y 98 HW FEHE TIHA B 2 E TGN BN 2200 93 27 7%
S& olezl wASA Ba e 2Asz 498 BFA (738 —
_, . o o BF A, gt d7)
S99, aet $EFE EES A9 ThE 49 2o ¥
2= o7} HAF ororz| ek B2 B0 dubrt o TF#H 1:1F ¢ <= 193 THEN %33
]1 ]i]-‘__g];]w_] Hef '6_‘;] & 2:1F ¢ > 193 AND t <= 287 THEN %#&
T2 AR 2RHE AT WANAG. <& P2 A9 A9 T4 3:1F ¢ > 193 AND t > 287 AND ha <= 1779
AN e # 2l B FAES U@ Aot . THEN %47
T | 5% 4:1F ¢ > 193 AND t > 287 AND ha <= 1779
4.3.9 MECAS Az} AND g <= 141 THEN &3 %
= . e m e HH 5:1F ¢ > 193 AND t > 287 AND ha <= 1779
MEGANA+= Od7]/\1 T;:Z_.‘O’l distance® FAsl 1 AND g > 141 THEN ol §
Ag AgTE FdUT A 111 ¢ <= 193 THEN 23
MEGA Z2713¢] o]gAld &= distance &3 849 4 5% 2:1F ¢ > 193 AND g <= 141 THEN %%
3} Transition® Transversion®] o} &f% 182 AESF g | TAS ;FH;; ;92 AND g > 141 AND HA <= 1779
. _ o - Loy
FES AT ¥y d"ol HastAdr B =delME ¢ % 4:1F ¢ > 193 AND g > 141 AND HA > 1779
o dlolHE olifle] 2452 MHse AAE &9 ) THEN ¥4 %

Read 20 cases (8 attributes) from 4entity_agtcll22 data:’
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o distance &4 8 4(Tajima-Nel distance)

198441 A<kdl Wh¥l o 2 Tajimast Neioll &sjA oyl
Woj), g7]e) A @4 oS DI o] Azl &3
Mg e o g

didistance) = —bxloge(l—p/b)
p:AMZ U8 977t Yehd 85
b:Zt g7lo wE A g 7HEA e B

e A54 2 W (Transitions + Transversions)

Transition® Transversione A #o}4 Transition E+
Transversion®™& 12 # +% gt} o] Transition &
7} Transversion 38 AESH oz ddsgo zo]z}

171wt}

¢ UPGMA

UPGMA(Unweighted Pair Group Methods using Arith-
metic averages)d] A% HFAE A4S 248 the o
HFAR A7t ¥ 75 e ages Ev 4y
& B3 AETE Azste wielr (19 10)& MEGA
o X UPGMAE o|43lo] A 23 AFoltt,

4.3.3 See59) A9} Mega T2 ¥ A3} vl

2 i*"r"ﬂ"i” %Eﬁ 3R] S H9-9 Mega =
1304 RRA BT Seed TRI1Y

AE ¢ dft a2y AEFFE

HEHA

&

2O BEFA 9}

% HERF Ut ofF
2 %% 2RHE AL ARG (g 10004 e
%o| Mega TRIYY A% £F FHFoL HFFHE B
o B o AL B 5 Ao ok Az 84

AF205088 =———n
AF205087 ¥
AF205089 A
AFZDSDOD T
AF205091 ==
AF417924
UB3306 ES
ug3311
NCooos7s T
AFDIOIIE

ABO85739

-_— NC 002079 Of
ABOOBYE3
NCoo3tB4 B
APQN2923 S——

AF3z71i7a I} B8

NC 0009335 &

Ayo9gess I} & §
| NC 003522 ===
TarF338425

EY
‘{—%—— NC 002354 E
NC 002546

I AFA71051
e 1 C AF283644 mﬁg
AF283643 mmmmmd

(32! 10) MEGAOIM UPGMAZ 0188t HES

%% DNA djo]
g AHA7E 2 E’.E*é o A= 'H“E}-L Aol Egate
% wgdd ofge ERUY FRAY FdA Aolg B
HE s Mega Z21Y o8 My FHAY &
e 7R BRE 3% 94 24 Ed Wl 2
T odlolE e e AT urA YA E%Jf* éﬂ
E EE2YUE 4% F Ak ti&o] Seed

o @719 54 "ol 4 £FLE %%7} 5491%11
¢ 4 AT Mega 2L s F7IMETY Adl

U FF ATYY

B =7 49719 dolHoAM <A AH E A
S 9% Egeld HojHE AAse WHe A
5 71HE o83y FE EAAT #Rste AEF A
2o 48 Esith AEEY dHolHy *¥AF, HFH, X
F, ol R, 43 50 BT A 2 ooz 493y
. oA A EE AT AT Edeld dHeld A%
2 7t FG71ME HoleloiM A, G, T, Coll tigh 34, ¢4
7+ 29 A+T content, G+C content 18] AGTC 7
7+e] content® AHESte] AA3AC AF WHE dolH
nlolyg Hofo i ALgE & F9 3l Seebdt AEE
okl A AMR8lE B9 MEGAE Abgdtdd e doje &
ddez 295 va E489rt 99 AFdA FAHA
So] B =8 Akt Pl o8 B Edelyd b
olElE A3 A} AA ETE o] 8dd AFFE AR
e o] B8l HololM AMEdlE MEGA®S X2
Pol Axel AXNFL FAF F AR T, A o
HE MEGAA & = §le AT, 458 248 &
Atk &, F7IAE dolEle] ol £A4E Wil 4 EF
Eol AolEol &3 ERFTLR EF77F HEAE (
8)014 (2 99 Zo] A4E AL 2H Eg2H g
a}t} Hl & ulolde] AF}E ntE TEIE A
& AAol FAAY AET Foldi AgHE
wEE Fole e & 9%
dA7wgogs Efoid JAEE AAA FrIXEy
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