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FDEEERARNS : Non Linear Mapping (NLM)
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iracles by the KY-methods
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(K-step Yard sampling)iZ[ZDULVT

ge for classification and prediction

K=step Yard 'samplingimethods

The most powerful and advanced data analysis method

—

ample of Ames test samples
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plication test of “K-step Yard sampling”

[JSamples

1. Ames test data

2. Sample population
total :6,965
Mutagen; 2,932
Non—mutagen; 4,033

OResult of KY—method
1. Number of steps : 23 steps ; 22 (2 models) + 1 (1 model)
2.Classification ratio : 100 %

"~ [OUsed system
ADMEWORKS / ModelBuilder V 3.0.22

OOUsed parameters (Initial condition)

Number of generated parameters : 838

Number of parameters for step 1 : 98

Confidency index (Samples(6965) / Parameters(98)) : 71.1 > 4.0
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pplication test b
ormal and various D.A. methods

riminant analysis with linear least—squares method

lassification ratio : total; 73.50(6965), Mutagen;73.02(2932), Non mutagen;73.84(4033)
Number of mis—classified : (1846), ( 791) (1055)

VM (Support Vector Machine with Kernel)

Classification ratio : total; 90.87(6965), Mutagen;86.83(2932) Non mutagen; 93.80(4033)
Number of mis—classified : (636), ( 386) ( 250)

Classification ratio : total; 77.24(6965), Mutagen;66.13(2932) Non—mutagen; 85.32(4033)

Number oT miS—cCla Tiea .

|




Classification result by the AdaBoost

Classification ratio of total 6,965 compounds is 77.24%

[
o]

Wi Sample Descriptors FeatureSelect

Ciraphs

Model Wlindowe

In ilico Data

Miracles by the KY-methods

— 1ol =]
1= =]

madel name: Ames test categorisation_SL_&

Mumber of training : 60
Percent features in descriptor set - 7500

Percent correct sample : 75965
Mumber of samples : 6965
MHumber of parameters : 98

Mumber of models : 50
- - >

1]

Co&qctw-classiﬁed

tate | Model name

* correct

alpha

Aames test
Ames test
ames test
Aames test
Ames test
ames test
Ames test
Ames test
ames test
Ames test
Ames test
ames test
Ames test
Ames test
ames test
Ames test
Ames test
ames test
Ames test

IXX XXX XXX XXX XXX XX

For Help. press F1

catezorization_GL_FLORFS_1
categorization_CGL_FLORFS_3
categorisation_CL_FLDRFS_2
catezorisation_GL_FLDRFS 5
categorization_CGL_FLODRFS_7
categorisation_CL_FLDRFS_4
categoriszation_ GL_FLDRFS_ 2
categorization_CL_FLORFS_36
categorisation_SL_FLDRFES_12
categoriszation_ SGL_FLDRFS_26
categorization_CL_FLORFS_30
categorisation_CL_FLDRFS_490
categoriszation_ GL_FLDRFS 19
categorization_CL_FLORFS_ 42
categorisation_CGL_FLDRFS_22
categoriszation_ SGL_FLDRFS_AG
categorization_CGL_FLODRFS_6
categorisation_SL_FLDRFS_14
categoriszation_ ZGL_FLDRFS_40

F51328.
G2 9066.
S5.4508.
549964
GO5312.
G0.1005.
599738,
594657 .
894527
52,7078
55 65065,
0223245
52,1909,
550186,
55,7695,
55834
56 2383
S5.0516...
550753,

0480209
0132316

0024337

=

L] 4 Cancel |

S E P NI

Figure of the ADMEWORKS
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Miracles by the KY-methods

Classification result by the AdaBoost

: =100 =
@3 FEil=  Edit Miew Sample Descriptors FeatureSelection Graphs Model Window Help =] =
Maodel name: Ames test categorization_GL_A

MHumber of training : B0
Fercent features in descriptor ==t @ 7500

Percent correct zample : 75966
MHumber of =amples @ G965
Mumber of parameters : 98

Mumber of models : 50 -
“ >

Correctry—classiﬁed

Mode| name % correct Alpha
B Ames test catesorization_GL_FLORFS_1 751328 0480209
el Ames test catesorisation GL FLDRFES 2 [=1=R=u] 1 0122316

Figure, in the case of a successful complete (100%)
classification of all 6,965 Ames test compounds

"] (oLl (== = e = = = [ E= D (] eyl Y e ER - e LN R =y gy

B Ames test catezorization_GL_FLDRFS_22 56 7E95. 0.030909

B fmes test categorisation_ SL_FLDRFS_ 4G 5062834 0.017795

| Ames test categorisation_CGL_FLDRFS_6 E6.2383... 0043594

Py Ames test categorisation_CGL_FLDRFS_14 BE.0516.. 0.015439

g Ames test categorization_SL_FLDRFS_40 55.0753.. 0024337 -

Ok Cancel |

For Help. pres= F1 AP MUk

Figure of the ADMEWORKS
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—step Yard sampling (KY) Method”

Starting samples(Total) Mutagen (Initial) Non—mutagen (Initial) Grey sample (Initial)
Final samples Mutagen (Final) Non—mutagen (Final) Grey sample (Final)




—step Yard sampling (KY) Method”

[ 2095 931 1164 2095|

12 1848 829 1019 1848
1848 829 1019 1848

13 1607 733 874 1607
1607 733 874 1607

14 1380 623 757 1380
1380 623 757 1380

15 1028 466 562 1028
1028 466 562 1028

16 787 358 429 787
787 358 429 787

17 529 234 295 529
529 234 295 529

18 392 201 191 392
392 201 191 392

19 279 141 138 279
279 141 138 279

20 184 105 79 184
184 105 79 184

21 112 66 46 112
112 66 46 112

22 66 39 27 66
66 39 27 66

66

39

27
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Classification results by 3 steps
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4 L 4 - - .

—-step Yard sampling”

10

Summary 1

B Features

/:
I 2. Perfect classification is achieved on ani condition \

‘ 3. Three different types of KY—-methods are available at this time

4. Applicable not only on Binary classification but Fitting methods



In Oilico Data

K-step Yard sampling”
ISummary 2

B Advantages

!. SamEle number free aEEroach \
2. SamEle distribution free aEEroach \

/.
I 3. Perfect classification is achieved in anz condition \
‘ 4. Need not sEatial data anaisis softwares \

Disadvantages

Relatively complex operation to generate discriminant functions
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hod for fitting methods

>tarting large sample set )
Inner samples (Gi)

pajeinojen

Observed

. A ew sample space generated
from
outer space samples

je|nojen -
pajenojen

Observe

=B 1x1+ B 2x24+ + B nxn+Const.




€KY method for fitting methods

Fish: 96 hours LC50, Number of samples: 791. Log(1/LC50 Mm) (Max/Min) : 6.376 / —2.963

< Data analysis by ordinal linear

Step1:Inner sample set
Number of samples: 779, Number of used parameters:28, Confidance ratio:27.8
R2:728, R: 853 F-value:71.7, CV:69.6

Sample Descripto

In (gi_lico Data

Miracles by the KY-methods

69. 6

Orginal

Rumber of Semples = -] State Beta | SdBeta | t-statistic | t-zquare | p-v alue | -
Number of Parameters = 28 oo 018 008 282 Za 0.00
o2 o 004 2 ez 000
o> 0 010 306 a3 0.0
< 005 310 a6 00O
o< 003 3.40 12 0.00
> "_ o< 00s 343 12 000
Feverr =< oos 381 15 0.00
(S - | x 005 381 15 0.00
= — o< 003 411 17 D00
R2 Hist: b4 004 415 17 0.00
o< 004 419 18 o.00

] X 003 429 12 0.00 =3
o< 004 444 20 0.00
o< 004 480 23 0.00
o< 004 487 24 0.00
o 004 489 24 0.00
% 005 S.16 27 0.00
o> 00s s18 27 0.00
T 004 520 27 D.00

IR L | 5 nos = 29 > NN ~1

Recalculate Model name [loel _Ic50_mM_MLRS O | Cancel |

For Help, press F1

CAP NUM
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Miracles by the KY-methods

QT T4 VI KYEERIIEER(2)
OTAIT AT KYEIC KA (RT—1)
ARTYIT1: A F—52T)L

B TILE 398, /NTA—AH .22, (EHEMIEIE.18. 1
R2:96. 2. R:98. 1. F{#:428. ~#OXR/N\YF—3>:94. 4

Madel  Window  Help [ =1= =<l

Abs=olute of Fesiduss Flot

,\g} Fil= Edit RrAT=100 Sample Descriptors Feature=Seslection Graphs
Scatter Plot

ﬂ

HU""EEV D; Eamplef = 39322 ey State | Desc Mame | Eeta | SdBEeta | t—statistic | t—square | p—walue | -
MRS B WP =THA=As = 8 COMST 1.04 001 9226 9 7e+003 o.0o
BapElorrram=iesre FetE= 1809 = FQLOGE osz ooz 4165 17=+002 ooo
Adjusted R™2 = 9505 =4 S54C -0.41 0.0z —24.234 5.9e+002 .00
Deer. of freedom for reer = 22 [P MOLGT 03z ooz 1753 S1e+002 000
Total deer of freedom = 397 B4 PCHG RS 27 ooz 1722 Be+002 [alalu]
?utm |°f SERERCS for regr.4=4_f-2+4ueu+2002 [P WTPTE -0.37 ooz -16.765 2. 28e+002 000

otal =um o s=quares = N 1=

Flocrca i e soare = 1 980000 /=] WTPTS 021 0.0z 1591 25s+002 0.00
Mean square srrorthSEi= 4 50e-002 = =} PMDES ois 0.01 1362 1.9e+002 0.00
= e Cier [P MDE 22 0z3 0oz 1330 1. Se+002 000
[~ (Eelss L-e V= FLE®3 025 ooz 11.91 1.de+002 0.0
s [/ HF 0z6 ooz 11.71 1. 4e+002 000
/=] FATH f—ester. o1s 0.0z 11.38 1.3e+002 0.00
=4 PATH —O2 -015 0.0z —9.50 az .00
[P O M HEG 016 ooz 248 o0 000
[v=| FATH_S55 (. -016 0.0z —9a14 24 0.00

[/ MDE 11 014 ooz 2.41 Al 000 T
/=] FATH_S55 (. 011 0.0l 2.00 54 0.00
=4 DC_LEADL o5 0.0z F.a3 [=c] .00
WIEMSD -017 0oz —7.54 &1 000

L o | % L=t i =-1 —na [nEuk! —7ET [4=1 [aEulnl LI

Recalculate hModsl name |I0g(1 _leE0_mmi_mLR_S H (o] % I Cancel |

For Help, pres= F1 o MU
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Miracles by the KY-methods

Q0T TKYEEIIEER(3)

OTAYTAVTKYEI L BERHTF (RF—1) |

o1 Frosa—Y9 7))L
o TILEL 393, INSA—BEL- 29 FEEIEE13. 6
R2:64. 7. R:80. 4. F{'E 22 9_ 75;(!\')7‘ >

» ADMEWORKS Modalsuildu - [Loo lCGO msaun.es mm’m RECaF

&) Eile  Edin  View N Descripto FeatreSaelectan Graphs Mode we  Help [ ~ -1 >}
: A%
1w 3
e ———————————————————————————————— et ettt -t et <t

M bl

State | t_eai ._JEe::i '*:'; AL ] t-oaqus :el p-value | -
0a ) O =2 S Tes000 0
o 0e2 lil o3 243 39 o0
§ o 01 3.3 GO O
- 037 00s 5 8¢ 35 0
Os 010 S OF -8 o
§ -063 012 S0 26 o0
-0.38 003 -50 25 o0
§ 05 o1 4 9¢ 26 o0
-0 5 03 4 81 o LA
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§ 028 008 52 12
-0 24 oo 4L 12
027 O 3% 1
i .y 18 - 3 ~1
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ETILOREIL. ETIERICAWN =Y T ILOEBEIZKELIEKE
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BT ENERE
BREREBRDOHAFHRESTLEWVT O TILITEBHEITLIOAELY

DA EFICIST L SPDIL=FiE Dt BEERTIHIEVSHBE
IHRIEEMEULEMERBRLTTFRAETIVERET D

Iiﬂllﬂ%ﬂyj»ﬁ(; H I BEREERL. TATTILEEETS

United States Patent Application 20100145896 : *Yuta June 10, 2010



http://insilicodata.com/themas/PAT%20TEXT/TAILOR%20MADE%20MODELING.txt

In |S.ilico Data
Miracles by the KY-methods

TERTFIEIC LD PRI 7 a—F
(Prediction approach by traditional method)

BB TDY YTV RECTEFHRIET IV i S

4> 7 )L 1(Sample 1) £ 1 (Result 1)

H>F)L2(Sample 2) EE2 (Result 2)

427 )L3(Sample 3) T £8 3 (Result 3)
€T

H2F )L+ --(Sample - - (Prediction E5--- (Result -+-)

Y2 F )L+ (Sample Model) ... (Result" ")

B> 7 )L (N—1)(Sample
> 7 JUN(Sample N)

iR (N-1) (Result(N-1))
f2= N (Result N)

| A (Merit): D50 D FBIET JLYERK (Small number of prediction models are generated )
B (Weakness) : FHRIEOQOREINEETHS (Difficult to achieve high prediction ratio )

>
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(Prediction approach by “Tailor-Made Modeling”)

4> 7 JL1(Sample 1) / 31T )L 1(Prediction model 1) FiHIEE1 (Result 1)
Y7 JL2(Sample 2) ¥ AET JL2(Prediction model 2) FHlIFEER 2 (Result 2)

H>FJL3(Sample 3) F MET )L2Prediction model 2) F AlFER3 (Result 3)
R -|j-~/j’}[,. - -(Sample aln .) % A1ET )L *(Prediction model"*) %ﬁ'lﬁ% '(Result _)

Y2 F)L=--(Sample == =) ¥ €T )L *(Prediction model- *) T 3lEER -(Result-)

' - H> 7 )L (N-1)(Sample (N-1)) ¥ JIE T JLIN-1)Prediction model(N-1)) % BI#ER(N-1) (Result(N-1))

; > 7 JUN(Sample N) F MET JLIN-1)(Prediction model(N-1)) 2 A% RN (Result N)

—

| /2 (Merit) : PRIERMNKIEICH ET S (Hi
B (Weakness): STERREIAHDH D (Need large calculation time)

— — —t
T /"'“ T

h prediction ratio will be achieved)
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In SlllCO Data

Miracles by the KY-methods
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In Oilico Data

KY (K-step Yard sampling)i%

B —235R57 %KYk :Binary classification KY methods
s —ETJLKY % Two models BC KY method
—ETJLKY%: One model BC KY method
-ETILIY—KYiE; Model free BC KY method

BER (F19 T4 )KY ik Regression KY methods

H BB E = E[BIFKY % ; BC regression KY method

=Y —2EEIFKYE ; Three zone regression KY method
ET )LV —EEIFKYE  Model free regression KY method

O 93AR%2JKYiE; Clustering KY methods
O F R KY%E; Principal component KY methods
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O T—5—+*—KETF)>2% (Tailor made modeling)
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