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Abstract
In order to analyze the actions of a neuron, we need to understand the variations of the
frequency of its spikes. An electrode usually receives spikes generated by several
neurons as well as some background noises, which become interference in our
analysis. Therefore, the task is to first filter out noises from these electrical signals
and then to classify the spikes.

In spike sorting, Principal Component Analysis (PCA) is the method scholars
tend to adopt most often. However, the classification produced by PCA is not
objective for it is based on operators’ observation of the graph. An alternative choice,
Autoclass, is a popular method for clustering and its classification shows the
probability of each data which belongs to each cluster. We can get a more objective
classification according to probability than by visual estimation. Hence, a
classification produced by Autoclass is more objective than one produced by PCA.
The goal of this article is to show how Autoclass makes spike sorting more effective,
meanwhile, to provide a prior knowledge to determine whether a data is suitable to be
clustered by Autoclass, and to propose a posterior method to confirm the validity of
its classification.

Keywords: spike sorting, neural action potential, Autoclass.
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RE)PT 3 4~ SYIRLESGEL BRI n i 3 o iy AR A bt FITRL
(43« Header file HIpvgiabh o =5 (€127 4 91 > BURLRLEY » AbE 2 ~ 3 g%
Hifiu =] single_normal_cn ERAFARLET > R12E~ I > IAIEAE I Il 7R
TR o P TR HEAREED | 2 P URSI i s IR €55 model A5 Model

file fruvéiy - -
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3.2.1.4 Search params f#%’

iﬁf[ﬁiﬁ@’i} EIRLE JE}% Autoclass-Search Elfjéfg!??é’ > E'J?{T‘iiﬁ% (75 47 EJ’FE‘ﬁ ;

FIymo i > TR 2 PR A s TR e

start_j list=2,3,5,7, 10, 15, 25

L@ifgl’r?ﬁ%% 2,3,5,7,10, 15, 25 - H B (A4 - Autoclass 72 SRR

(1A T 3 R T AT T (18 R0 BT T il ot

EIECAE > Autoclass EJ[Jrﬁl Eﬁﬁﬁé{lﬁﬁﬁﬂiﬁ‘f@rﬁ RN ﬁ“wgﬂéf;/ & I EERE
TR PR T R U ORI A R R

e ET R - T B R - lﬁi%ﬂlf'ﬁﬁ'lf,aﬂ FP7 BT B 75 FE > HUeR=

F%%FI‘J‘J#E?J‘_‘ 5060708090100 -

n_classes_fn_type = ""'random_In_normal**

[P gl | ﬁ‘:r,%?g"random_ln_normal"o Fh, Autoclasse f-U45Cstart_j_list 2 Ele¥hi=— [il
STV B I 10 I V)RR > s B0 (R [ERLIE S 10 W R

B~ R 7~ o5 try g A

randomize_random_p = true
]%Jut b true [ 0 BB ALY TR [’[ﬁfEﬁFéﬂE’!f F"Vl%] B jE' H£7, false »
PG BTk 2 B G 1 BV B e

min_report_period = k
e R s (R T A Bk i
%m@mﬁ%%ﬁ% pwﬁﬁjk@%@%«,@@J#hw@ fﬁﬁ%

7 L@ggﬁgl%ﬁ 30 #J -

fixed_j=k
FJ i k>0 Eﬂj » Autoclasse %’7 P start_j_list & n_classes_fn_type fi JI%L [H Eﬂjf b lrf’jn

fl{—J’EHQ[ | K #ES 5] iffl °
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interactive_p = true

I%EFZ true [ » %51 75 15 Autoclass-Search FUsF 1> 57 Q S I oS

et false [T

max_duration = k
k £% 0 Eﬁ » F RS T Jﬁ RV 5 k 5;3};1@3} s R T K T RS [}L]
F AT N EJIJé‘EifﬁIJ@LF%%'I °

max_n_tries = k

Autoclass 7t #7 search JURT 1% » Sl (BT AT > I BRIV -
(0 P AR i 5 ST B g OB (> PP SR S (D F [ > L
@r= 5 [[“local maximum” - =% [’F’Ejﬂ‘?‘iﬁ~ (3 £ e “try” E'ijﬁ’%,jﬁ[ﬁﬁfﬁ%‘@ﬁ
#i£%— ([ converge cycle o F«%Q’(l%”ig K £ O [ » e fj 0 try UV BRYSY

BB £ 0 K T try 2 A

rel_error =k
Hi clst-DS-96f1fifi <k » FIIZS MR (RBE A ST MRE LA 2 ~ %

[y o LFL“"%EW‘EF%% 0.01-

start_fn_type = "random

O it try RIS 2 GG R T - GEET random [ > Autoclass S (-
CPRIFIVER > SR TVRE e Rl £ P FIBEIO - o &
ERNESNANEE S PR F%Jtﬂ block E\HJ‘ » Autoclass }{ﬁ’%‘ﬁ’él 73 %’[JE‘%‘\ ] E T Pl
Spd o TR IR AR T RN

try_fn_type = ""converge_search_3"

HOEES S 5 ag= local maximum FUfges » Pesepor il = A ek [l > 55 L
converge_search_3 ~ converge_search_4 ~ converge - — 4&<+F: » converge_search_3
fe BRI L % R HieeR 2 £ %‘TEITL‘%P'*E R FT 2 5 B - A
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(L= BRRH ol o

rel_delta_range = k

%1 try_fn_type 3#E3% converge search 3 E\JJ’ NP H/‘r%t ’ Er.%ti 0.0025 - ﬁ'l
try fn_type F%it“ i converge_search BEf » Autoclass %’Thﬂn [+ 31781 converge cycles
FlpoEs - FEEER R W R Wl I B0k W cycle fli&— FERHEIPY
P o AN (i cycle FIIEPIOREIOLTROREN o D - (e O P ko
M fihL— VRS Zhpuifeg - % RV K > AT & [ converge
cycles - »g!pﬁi’?ﬁ Do MR I%,J&Em k Fﬁ}] > Sk EJ[HEE@E%?F?[ ; [ﬁJEﬁ converge
cycles ﬁ’gm g e

n_average = k
FHEf try_fn_type 2 {¥ converge_search_3 f> converage R [i:5~ %P%i '3 El%

KA B - [l try B o = DR SRk s Tl Rt g W try -

cs4_delta_range = k

1551 try fn_type E$% converge_search 4 Eﬁgﬁg— H/‘I%Jt EF £ 0.0025 - l:drI
try_fn_type F%Jr—t converge_search_4 Ef » Autoclass ,fngz sigma_beta_n_value
EYEE] i cycle Py [BRRRoRR 3 8 n 8 - 2T cycle @D m

Autoclass Fﬁiﬁ% m f# convergence cycles fl1fiva— FEFFETREIFVES{l X,

Xpp ' Xy * VEA Y =2 j=12.n 0 V=max{|v, v [T £} BV T #
,; k> Fl[l [l—lﬁ— ffid trye F% LAY k@ﬁw?ﬂf E’v”g[ffﬂ?f@ﬁik AR [FIJE?]f converge cycles
j»g}'(ﬁ%f WP ﬁl@F{fj’F%%‘C’F[fj KAl | > Fem Sk et ti@ﬁﬁ ’ [ﬁjﬁf converge cycles

AHRRAT -
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sigma_beta _n_values = k
FF35f try _fn_type 345 converge_search 4 E?j - F VEEEED 6 0 K pLF [

FI'sigma™2 (noise) #1beta2 (signal ) g -

T’”{
—

halt_range = k ; halt_factor=m

55k try_fn_type & converge ]ijﬂhﬁﬁ H‘F%Juhalt range jEF% £5 0.5 halt_factor
‘El%t % 0.0001- ’é [ try_fn_type ]% % converge [ - Autoclass ;1 {ifiLi#7 converge
cycles [~ log_marginal classification fit 4! ¥ > ’gh[ Ml T jéﬁ MoKy R
m*current_log_marginal E%j » FY PP iRl TR T o l%i{gpfj KFy m ?@4\ )
FA WP ik ] [l converge cycles ﬁ’@’rﬁ tsp AR R kgl
F ik FlfE VB > [l converge cycles »gtm‘“ﬁg o

log_file_p =true

S N E - % .- AN
F%j.\u true Eﬁ FJ¥#h= Autoclass-Search fi JIH%EHI A %I & TENNE EfﬂF
PLHTE log iR > & f’,%ﬁ YL~ SRR B?EI%FM search params =" ; F%

£ false EJ[JF\[ o

search_file_p = true
F%”tﬁ true [ - [1][#h Autoclass-Search [V iz Ei: 4« search™fifi % ; F%{L}Z false
I -

results_file_p = true

F%Jut'g true EJJ’ H[J¥h= Autoclass-Search 7 & F@ b 53 JERRA Y results Fif
% (“.results-bin”ﬁ‘/fc“.results") ; I% £, false > Al rf”F_;}E % results i % o

n_save = k
k %A Autoclass fiZzi5h Vi fEix s kK ZTPURHER - k %Jtt'r 0 E:*] AP

“search” ~ “.results[-bin]"#{ % - ﬂi“*ifgiﬁﬁl%% 20
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checkpoint_p = false
F%Jtti true Eﬁ » [l Autoclass-Search s 1 2 - F&E?j fif] » Autoclass Fﬁt
FVEPSRS E Vo3 2 A i B () - % 2 chkpt 4% (*.chkpt-bin” i5kL.chkpt”) ;
s false > [ @ ETEAI - 230 2 DRYI R

min_checkpoint_period 2 §yif . -

min_checkpoint_period = k
AT B K VAR S S B S R P RUE KO

I%E.r’i, 10800 #} -

reconverge_type = ""chkpt™

| I%PJFI{I‘JF%?& chkpt g results EIIF%J&FJ chkpt =" checkpoint_p = true

E\ﬂj » Autoclass 1 R T A R R 5T KRR R ’ér[l%{u_ti results -'
force_new_search_p = false [ » Autoclass ﬁ}lﬁj’ SRS RY 5T REAR R TEE ) K - B

Ty i SRR try_fn_type pud -

save_compact_p = true
l%ﬂ‘cti true Eﬁ » l[J%#hi Autoclass-Search 1/ l&r'g’ﬁ[_%; 4 binary #zfY results % chkpt

Fi% (.results-bin & .chkpt-bin ); F%{L_EZ false > [[[fL ASCII %= (.results & .chkpt )-

read_compact_p = true
I%Eti true Eﬁ » Autoclass iV binary #=Vf% results & chkpt #{%" (.results-bin

& .chkpt-bin) ; ?&ttﬂ false - [[[}:l. ASCH 7= (.results & .chkpt) e

min_save_period = k

HEL 1800 F) o PPtk o EA B KFp s IR R

n_final_summary = k

LFE“%E'(E‘EI%% 10 - k #1- Autoclass v 2z kI ix o B K fletde ERE -
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initial_cycles_p = true
F%tﬂ true Eﬁ » Autoclass Tﬁiﬂ =% initialize_parameters [ 1" base_cycle : lﬁj[m?j

SHIZREE 4 Z=teet 1 .
I ﬁm% +17 false

n_data =k
1 k=0 » F] Data fille 119 IR WA T 3 I k>0 » FIIEUE] K ATovk b
LV L“%@@Ejﬁfj’g'ﬂfﬁ‘ﬂﬁ[ (L% 5l RS Header file ~ Model file [‘J?}’EU
Ry 2% o
max_cycles = k

~ it try Frfe 2] converge cycle flifff - ~TikRL converge cycle 3 ]| k i

BAsI-  try > BHFERL 200

converge_print_p = false
F’IIF%J&EJ true [F - fﬁiﬁﬁ L — i cycle YRR YR B

e 7;Jtry fn_type fus2 gy Fl%@g °

force_new_search_p = true

F%Jtﬂ true - }J#h7 Autoclass-Search Eﬁ » Autoclass ﬁ,ﬁ‘(ﬁléﬁiﬁq‘u'ﬁ& A search
I results i B - SR Hi“ Bﬁxﬁﬁ‘w NGk E & %JLE false - U’PY"F '|
JVFjijfs search > results fili g S -

screen_output_p = true

f;'[]%ik b false » [ o Rt N pO 1 7 gf@,F;LﬁTﬁ“'?‘iﬁ%}f el o

break_on_warnings_p = true
R true (] ¥ fR A SR I %IF EOIP HRL ARV L © 2Ry
false Ej*] » Autoclass IF%’”E'* B RN e g ?rﬁ’%, A% }ﬁtliéﬁﬁ

HHEL [ﬂ Eﬂjf @E%ﬁ?[%i log file 1 -
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free_storage p = true
LF‘*&;*EI'?]?Q“ EE true [ A Autoclass TS EEIR ﬁ#'fﬁ%’li}ﬁﬁﬁfllﬁ'@?

BRI § s false I -

max_n_store = k
PRk o AT PR S K TR - S ERG 10 -

&7 o [’%ﬁ"ﬁﬂﬁi‘ 5% s-params |5t 5 Search params file froxf=ff = (%=

MifE 6

ﬂﬁiu Autoclass-Search {7 Eﬁ i HE S PV A2 T interactive_p ~ max_duration
max_n_tries = & » [F== f[ﬁiifﬁ’r‘“éﬁl%%giﬂ Fli= ffet F\, F]l Autoclass-Search Fp}:"'
(R FEEES - 25 MR- W try FA(E | B EAS f)  FE T e 2 i
Frﬁ:ﬁ?ﬂﬁiﬁﬁ%} i o T;@lﬁ{ﬁiﬂrﬁ T%[ﬁiﬁ}ﬁfjﬁ\ﬂj [ > PNI*= Autoclass F{#
o1& fﬁfﬁ%’!l’ﬁlﬁﬁm%%%ﬂ?’ @r::ﬁ?‘ FRtdup” o SR TN =T S

[ JiEE | try_fn_type cycles =g o e | TR 5T n i try
[_in=5] cs-3 22 5 4 1
[_in=10] cs-3 41 10 7 2
[_in=15] cs-3 28 15 9 3
[j_in=20] cs-3 52 20 10 4
[j_in=40] cs-3 55 40 19 5
[_in=43] cs-3 51 43 18 6
[j_in=33] cs-3 40 33 17 7
[_in=13] cs-3 31 13 9 8
[_in=11] cs-3 78 11 8 9
[_in=12] cs-3 31 12 9 10
[_in=11] cs-3 78 dupll 8 11
[_in=12] cs-3 31 dupl12 9 12
[_in=11] cs-3 78 dupll 8 13
[[_in=12] cs-3 31 dup12 9 14
[_in=11] cs-3 78 dupll 8 15
[[_in=12] cs-3 31 dup12 9 16
[_in=11] cs-3 78 dupll 8 17
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[[_in=12] cs-3 40 12 10 18
[j_in=23] cs-3 69 23 15 19
[j_in=11] cs-3 39 11 9 20
[_in=11] cs-3 39 dupll 9 21
[_in=11] cs-3 39 dupll 9 22
[_in=11] cs-3 39 dupll 9 23
[_in=11] cs-3 39 dupll 9 24
[_in=11] cs-3 39 dupll 9 25
[_in=11] cs-3 39 dupll 9 26
[_in=11] cs-3 39 dupll 9 27

------------------ SUMMARY OF 10 BEST RESULTS  =---r--nmemmecme
PROBABILITY exp(-1946.517) N_CLASSES 4 FOUND ONTRY 1 *SAVED*
PROBABILITY exp(-1955.692) N_CLASSES 7 FOUND ONTRY 2 *SAVED*
PROBABILITY exp(-1961.277) N_CLASSES 8 FOUND ONTRY  9DUPS 4
PROBABILITY exp(-1967.216) N_CLASSES 10 FOUND ONTRY 4
PROBABILITY exp(-1969.740) N_CLASSES 9 FOUND ONTRY 8
PROBABILITY exp(-1969.765) N_CLASSES 9 FOUND ONTRY 3
PROBABILITY exp(-1969.832) N_.CLASSES 9 FOUND ONTRY 10DUPS 3
PROBABILITY exp(-1971.207) N_CLASSES 9 FOUND ONTRY 20 DUPS 10
PROBABILITY exp(-1972.801) N_CLASSES 10 FOUND ON TRY 18
PROBABILITY exp(-2000.396) N_CLASSES 15 FOUND ONTRY 19

S TR+ PR AR Tty O T 5 A
IR FII7 GRS dup « (R e 53 L i P e 2
RPN A T BRI -

3.2.1.5 #u= Search ?ﬁ-ﬁ
Y {1+ Data file - Header file ~ Model file 71 Search params file [ 1 & - il

# 7+ ;autoclass-c; | 1584 ?ﬁﬁ“ :
Jautoclass —search <.db2 file path> <.hd2 file path> <.model file path> <.s-params
file path>

FJl Autoclass [’El%’?r'ﬁjtzr",gf? = o &% F search & result it -
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322 #
1%~ Report ?’[ 0 | [ E SRR = R - search file ~ result file A

report params file » &l HI search file ¥ result file 3 & 171 F Search ?F, i J R FIEE

PRI L report params file [ -

3.2.2.1 Report params %’

lﬂl[ﬂ:ﬁﬁi felklE | TJ Autoclass-Reports wg@{ (o0 P e T A e j%z‘j\
YL T RE IO I PR RG] -

n_clsfs = k

Fﬂeglﬁit k Eﬂjf » A F#hT Report TF' ik Autoclass %’7‘3‘5[ result file H[pfjm k [t
B STHERN > & 2 report file > EUREE P ARG MRk e MR o B
Ehrﬁl%ti 1-

clsf_n_list=k
L'*‘*%Ei’(?%% k E\ﬂj » - #u~ Report }JF’"AJ » Autoclass ﬁéﬁf result file fl1FY5T k f

&3 JE N % 2 report file -

report_type = "all"
=5 g 'J]%Jtﬁ all ~ influence_values + xref_case piv fiL xref class - F%Jt

influence_values #<=- ¥~ Report ¥; F' i QE&: % influence file ; F%JL xref _case =
Fhe Report?’, i f@é * case file; I%ﬂ‘—xref class = = Report?ﬁ rﬁﬁ; % class

file ; I%JL all %= %~ Report ?‘F’[ Fg% %4 case -~ class ~ influence file -

report_mode = ""text"

e J]%JLE } text v £ data - ]%L text %1 & 4 fiY report file JF‘”,ELTPJ i
fﬁJEﬂj@%? AR € 55" *-text-n" F%—L data %= & % v report file 71 7] F" Fé l‘IJ EI

et [l 2 oAl £ R - data-n” -
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comment_data_headers_p = false
=SBk LT report_mode G data Eﬂj i H,‘]%J\L_ - L true A7 i
Report#'[ F’%‘g; %k pY report file » £ {F[pF#5" ’I’Jf |] ﬁ:t»? [TJ—FF L7t false

E[“7\ °

order_attributes_by influence_p = true

H**E*V‘%“ true [F§ > & influence file ({1 > i PP - RANBSY RS o]
W [l & & pofiiR 76 " influ-o-text-n" jg'[r%'“{t y false » PR
ML it Bt st oL [ Eﬂjﬁ VR £ R influ-no-text-n"

num_atts_to_list =k
F%Ju k #1315 Report §f, AF’?E;% % p influence file » &l 7] FL i TR B - {ffl try 1
O] K IR+ IS « 3 ] BRI e eyt -
xref_class_report_att_list = k

ngqﬁ‘* AUgyd ﬁ%’?ﬁ[f&'ﬁ T %P’ttﬁ class file fligi= g% r}gﬂ

A m R Bk m o (PR - P W R
P -

break_on_warnings_p = true

IRt Rl true [ - 0 Report 1y 91 SRR IR Eppfla L e
FhTPUFEL S I%JUEZ false Eﬁ H[] Autoclass rf” 2 ﬁﬁa:fi?i‘ﬁ [ FEATER T -

free_storage p = true
BB th true [ » AT Autoclass T 5 NHE KV @4 E P O
SIS § RS false
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max_num_xref class_probs = k

F%JL k 5.7 class file & case file [[1> & Sy 2 [ I Kk ([ phs 5 — Fepass
P IR YA case-text-n" iR > B[ LT N5 R Y

By -

sigma_contours_att_list = k
s g B (RSO - ) 0 H 7)) & influence file pIEET B akibfn L

[

K #[1 ' m fiJ sigma class contour values > EJUiF%?g report_mode = "data" - [/ i [
EW?‘ K, m A0 (s - T WEI'FI#@T“ . EJ[JT\F?%EH sigma class contour

values -

&=

i [’%@F‘jﬁg‘ 5% r-params 555 Report params file fiu = =

3.2.2.2 #/~ Report ?F’,—?J
Y& fify i result file ~ search file A1 Report params file = flfiff ' & - 4

;autoclass-c; | &6 h ﬁﬁj“

Jautoclass —reports <.result-bin file path> <.search file path> <.r-params file path>

F[| Autoclass [Ell’ff 7,‘1*,1 7 report » [ A48 Report params file fi J%JLF_;}E % report
e

3.2.2.3 influence #t% ~ case % #! class %’

T}?FEL%F%@T » ¥~ Autoclass-Report ‘FAI'—EF = (W E Fk’n TR

® |[nfluence file A ESIER N~ B TR S - BT T }‘JS’,FETI\E[;%F—LES,
5 K PN g2 )

® case file : ||t & ZrevRR Ao 5T B el Al

® class file : ') &~ FEELHIAE - g)LiE c[JFIF gk
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% 4 § Autocloass ip|z&
H I POALEREE Autoclass T [PAESEREET  EHEIIURHRIE R
ARV TR 0 T Autoclassi7 SRR R Y5 ‘;%IFIL

4.1 BEFORE
¢Pu I} 100 =revf] (BRI F'J 50 =785 (0,0) = 50 =18 (1,1) E'[ﬁ[
T+ *Afgl’(?;“@’ﬁi[ﬁj* » £ f[1 start_fn_type = "random” ~ randomize_random_p = true -
Autoclass %f1= Data file £ 5 - {55 - ’F‘[ﬂ‘g; F P P T RE N (iR ) -
EEn éfgl’(%“@’ﬁi[ﬁﬁ » £ [ 1 start_fn_type = "random"” ~ randomize_random_p = false -
Autoclass %1 Data file £1# 5 -%ff& » % % [PV 53 MREN (T ) -
it %@@%ﬁifﬁﬁ » £l f[1 start_fn_type = "block" ~ randomize_random_p = true >
Autoclass $:f1= Data file 14 5 {5 - % & 7 [l i 73 SRR (FFFERS ) -
it %@@%ﬁifﬁﬁ » £l f[ 1 start_fn_type = "block™ ~ randomize_random_p = false >
Autoclass $]1'= Data file };'[ HT 5 AR % S ARSI (PR -

FFWFEI[H f* Data file |, l:drI start_fn_type = "block"~randomize_random_p = false
p Jx,wg(%%_m 7+ rﬁ E“% 4 ﬁl[ p U753 ;fg;’?ﬁj o j et [ p U5 ;fg;ﬁt@ Fﬁlcl;r@
ATE N J*M PR = AT - *ﬂﬁu e BHEEAR - H
start_fn_type = "block" - randomize_random_p = false - ' E‘}’)F:Iﬁ‘ Data file fi"fi
Hdsoigh EJ[JF?E% F PRI HERRR (IR ) -

I IRESEN - 25 [ 21 Autoclass 2202 STl - 22w A 2 Ao
N AR MR T ﬂﬁjﬂ start_fn_type == randomize_random_p =g fﬁlﬁ'[ﬁjﬁ‘ &
Data file & = AH[Fl[Y ) KA > (D PR e vy potf i - 'F'T
2t A5 BRI ORI BT VR S ) B -
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4.2 IS ) FpuTEpRe:
P25 PR forrds Autoclass S5HF]— A= e v & & AHIFIRviZAR N Elfr«“liﬁfﬁﬁﬂz i

&% start_fn_type = "random" ~ randomize_random_p = true Elfll%ﬂu_’* ’ ﬁ«]‘];rﬁiﬁ EF2
RHEETENE -
FSFT SR S T (EEREE o - ATERR R - BRI S RS [l
e Sl T[J (R Y U SN 'ifr’ﬁﬁimﬁ'f'jﬁli 2 e RN e
Autoclass’ﬁ“;gﬁ}k—”]’ 5021 (0,0)="50=T(1,1) 57 %[ﬁm F“ﬁ[[ﬂ E[[ﬁ[

L

i HARE > 5 IBRRL 100 STORRRLE O 2 1 VPSSR (BLBDY) » 7
Autoclass 1= Data file £1#d 2“2z » F1 T RGN 32 fLIFERA - [Filsp™ > 251

PSSRl ] (B > 35 InR S - Bk il o PSR
SEITE WLF“*’}I%‘“JW%H 53 I B o IR~ [

ARG DR > 25 DR SR Y 100 STERLE S A SRS (LR

AWR BT A e 2 R RN CRL TR ) > EUBRAVARN £
AT o 25 (0 - = 53 SR - i 1) e Autoclass SRR YR] 53 = KRS
i 2R SRR (R b URL DRI - HERS A e 5 AR PRLAE
[FilFY > S0 R SRR DT B SRR 53 3R NG Autoclass RS
SRR T B o
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% 5% Autoclass g %

FEUSETD PRI > Autoclass f=rERIRERTRAF ST HINIRE > PS4
T R AR £ BRI E PR £ R S T B SR I -
Mt BRIV > FR MRS AL 12,0V o o G 35 VR 2R
B [URLET A RO b TR % ¢ AR N BT E D 1 - L
"R BAE 5 RLAE R T R

5.1 Ffke-

q%[ o [n ﬁ Ko gm‘pr_, A Iy,FEJ,HJIﬁEmﬁ nn?[;{, b ST S B
HHEIRY T e CBLR =) Z5 K] Autoclass S/ -pofy -~ 51+ 7 3
B < ] SOy RO PCA M » 15T BT 2 5] gl

e 3 T IR TR = R e Tl -

5.1.1 HF-
BRI If5 SRR 32 ARl £ EFrJ‘}iTuii/ﬁjg AT £ FE T
* Data file - [if Header file i error b5y BBt | 2 hpo—- £ > & g

=

[iﬁ“ {5 Single Normal CN Model - =' try [iv: LEI(%“—L% 100 - ;‘il#fr%ﬁ;r%;\gﬂ\ I
Autoclass &7 235 2V 5T RGN S35 58 30 E*E}fl (Pffess ) > fh
B L RER L VR R o A S5 MRS Autoclass i RN E R ECE U
Bl EEHN 2B > [NIPES PRV PCA Pl ’ﬂ?}ﬁ’«“lfgﬁﬂﬁﬁ Y53
RN o

5.1.2 HIFZ

erRAZF T PCA g > & - gﬁ%ﬁﬂ@ 32 W= 5Y57 0 % ﬁl[ﬁjgfjlq%?&‘j/m N
JF 32 {5553 i ¢ Data file » 3577 4wV i B3 ge £ 53 AR TR
B (PfFeasr ) o = ek AT PCA EsiE | I'] Autoclass i3 » 53 ;;E%%U,ﬁ
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JF’%'VT o af- W SPTEIVRN T IR AR R (R (R - ) B
P REAHIN I (7 o PR T PSR e R FE RO & (e =2ie) » A
e S U R U R R L 3 AR R T3 SRR
B P o L RU R AR e 57 809 flRT B VR SRR b
It PR KL ST > I 53 RERREE LT 60% o Pl [ ST KRG N U e
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SUMMARY OF 10 BEST RESULTS

PROBABILITY exp(-625.474) N_CLASSES 2 FOUND ON TRY 1 *SAVED*
PROBABILITY exp(-647.587) N_.CLASSES 3 FOUND ON TRY 2DUPS 1 *SAVED*
PROBABILITY exp(-647.587) N_.CLASSES 3 FOUND ON TRY 4 DUPS 12 *SAVED*
PROBABILITY exp(-668.103) N_.CLASSES 4 FOUND ON TRY 5DUPS 9 *SAVED*
PROBABILITY exp(-668.103) N CLASSES 4 FOUND ON TRY 10 *SAVED*
PROBABILITY exp(-687.527) N_CLASSES 5 FOUND ON TRY 3 DUPS 1*SAVED*
5T R ) K

------------------ SUMMARY OF 10 BEST RESULTS = ------==--nommmm-

PROBABILITY exp(-625.474) N_CLASSES 2 FOUND ON TRY 1 DUPS 1*SAVED*
PROBABILITY exp(-647.587) N_CLASSES 3 FOUND ON TRY 3 DUPS 1*SAVED*
PROBABILITY exp(-668.103) N_CLASSES 4 FOUND ON TRY 4 DUPS 1 *SAVED*
PROBABILITY exp(-687.527) N_CLASSES 5 FOUND ONTRY 11 DUPS 9 *SAVED*
PROBABILITY exp(-708.202) N_CLASSES 6 FOUND ON TRY 5 *SAVED*
PROBABILITY exp(-746.077) N_CLASSES 8 FOUND ON TRY 6 DUPS 12 *SAVED*
5= R ) KT

------------------ SUMMARY OF 10 BEST RESULTS = -------==-nommn--

PROBABILITY exp(-625.474) N_CLASSES 2 FOUND ON TRY 1 DUPS 1*SAVED*
PROBABILITY exp(-647.583) N_CLASSES 3 FOUND ON TRY 8 DUPS 1 *SAVED*
PROBABILITY exp(-647.583) N_CLASSES 3 FOUND ON TRY 2DUPS 2 *SAVED*
PROBABILITY exp(-668.102) N_CLASSES 4 FOUND ON TRY 4 *SAVED*
PROBABILITY exp(-668.102) N_CLASSES 4 FOUND ON TRY 15 *SAVED*
PROBABILITY exp(-687.526) N_CLASSES 5 FOUND ON TRY 9 DUPS 2 *SAVED*
SRS KT I

------------------ SUMMARY OF 10 BEST RESULTS  -------==---mm--—-

PROBABILITY exp(-625.474) N_CLASSES 2 FOUND ON TRY 1 DUPS 4 *SAVED*
PROBABILITY exp(-647.587) N_CLASSES 3 FOUND ON TRY 2DUPS 3 *SAVED*
PROBABILITY exp(-669.097) N_CLASSES 4 FOUND ON TRY 5DUPS 9 *SAVED*
PROBABILITY exp(-708.850) N_CLASSES 6 FOUND ON TRY 6 DUPS 1 *SAVED*
PROBABILITY exp(-727.594) N_CLASSES 7 FOUND ON TRY 7 DUPS 8 *SAVED*
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PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY

SUMMARY OF 10 BEST RESULTS

exp(-625.474) N_CLASSES
exp(-647.583) N_CLASSES
exp(-647.587) N_CLASSES
exp(-669.097) N_CLASSES
exp(-687.526) N_CLASSES
exp(-706.097) N_CLASSES

2 FOUND ON TRY
3 FOUND ON TRY
3 FOUND ON TRY
4 FOUND ON TRY
5 FOUND ON TRY
6 FOUND ON TRY

1 DUPS
3 DUPS

1 *SAVED*
1 *SAVED*
10 DUPS 5 *SAVED*
6 DUPS 1*SAVED*
4 *SAVED*
8 *SAVED*

577 = RS R

PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY

SUMMARY OF 10 BEST RESULTS

exp(-647.587) N_CLASSES
exp(-668.103) N_CLASSES
exp(-669.093) N_CLASSES
exp(-726.453) N_CLASSES
exp(-2010.079) N_CLASSES

3 FOUND ON TRY
4 FOUND ON TRY
4 FOUND ON TRY
7 FOUND ON TRY

2 FOUND ON TRY

2DUPS 2 *SAVED*
6 *SAVED*
4 DUPS 23 *SAVED*
7 *SAVED*

1 *SAVED*

rfes

B~ 53 KR

SUMMARY OF 10 BEST RESULTS

PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY

exp(-625.474) N_CLASSES
exp(-647.583) N_CLASSES
exp(-647.587) N_CLASSES
exp(-669.089) N_CLASSES
exp(-689.149) N_CLASSES
exp(-689.154) N_CLASSES
exp(-708.202) N_CLASSES

2 FOUND ON TRY
3 FOUND ON TRY
3 FOUND ON TRY
4 FOUND ON TRY
5 FOUND ON TRY
5 FOUND ON TRY
6 FOUND ON TRY

1 DUPS 1*SAVED*

2 DUPS 1*SAVED*
22 *SAVED*
12 *SAVED*

3 *SAVED*

7DUPS 1*SAVED*
23 DUPS 7 *SAVED*

BT 53 R B

PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY

SUMMARY OF 10 BEST RESULTS

exp(-625.474) N_CLASSES
exp(-647.583) N_CLASSES
exp(-668.103) N_CLASSES
exp(-687.527) N_CLASSES
exp(-708.202) N_CLASSES
exp(-726.453) N_CLASSES

2 FOUND ON TRY
3 FOUND ON TRY
4 FOUND ON TRY
5 FOUND ON TRY
6 FOUND ON TRY
7 FOUND ON TRY

1 DUPS 6 *SAVED*
2 *SAVED*
5DUPS 1*SAVED*
6 DUPS 14 *SAVED*
7 *SAVED*

14 DUPS 3 *SAVED*
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5= 55 KR

PROBABILITY

SUMMARY OF 10 BEST RESULTS

exp(-625.474) N_CLASSES

2 FOUND ON TRY

PROBABILITY exp(-647.583) N_CLASSES 3 FOUND ON TRY
PROBABILITY exp(-669.093) N_CLASSES 4 FOUND ON TRY
PROBABILITY exp(-669.097) N_CLASSES 4 FOUND ON TRY

PROBABILITY
PROBABILITY
PROBABILITY

exp(-687.527) N_CLASSES
exp(-689.150) N_CLASSES
exp(-706.097) N_CLASSES

5 FOUND ON TRY
5 FOUND ON TRY
6 FOUND ON TRY

1 DUPS 5 *SAVED*

2DUPS 7 *SAVED*
12 *SAVED*

7DUPS 1*SAVED*
16 DUPS 4 *SAVED*

3 *SAVED*

5DUPS 1*SAVED*

BT 53 KT B

PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY

SUMMARY OF 10 BEST RESULTS

exp(-647.587) N_CLASSES
exp(-668.103) N_CLASSES
exp(-687.527) N_CLASSES
exp(-687.527) N_CLASSES
exp(-689.150) N_CLASSES
exp(-706.097) N_CLASSES
exp(-726.453) N_CLASSES

3 FOUND ON TRY
4 FOUND ON TRY
5 FOUND ON TRY
5 FOUND ON TRY
5 FOUND ON TRY
6 FOUND ON TRY
7 FOUND ON TRY

2DUPS 2 *SAVED*
4 DUPS 2 *SAVED*
5 *SAVED*

7DUPS 6 *SAVED*
3 DUPS 2 *SAVED*
9 *SAVED*

8 DUPS 1 *SAVED*

B 5 K

SUMMARY OF 10 BEST RESULTS

PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY

exp(-625.474) N_CLASSES
exp(-647.587) N_CLASSES
exp(-726.453) N_CLASSES
exp(-762.930) N_CLASSES
exp(-830.756) N_CLASSES

2 FOUND ON TRY
3 FOUND ON TRY
7 FOUND ON TRY
9 FOUND ON TRY
13 FOUND ON TRY

1 DUPS 12 *SAVED*
2DUPS 3*SAVED*
7 *SAVED*
8 *SAVED*

10 DUPS 10 *SAVED*

g

B~ 53 KR

PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY

SUMMARY OF 10 BEST RESULTS

exp(-625.474) N_CLASSES
exp(-669.097) N_CLASSES
exp(-708.850) N_CLASSES
exp(-727.594) N_CLASSES
exp(-746.077) N_CLASSES
exp(-781.392) N_CLASSES
exp(-798.353) N_CLASSES
exp(-814.791) N_CLASSES

2 FOUND ON TRY
4 FOUND ON TRY
6 FOUND ON TRY
7 FOUND ON TRY
8 FOUND ON TRY
10 FOUND ON TRY
11 FOUND ON TRY
12 FOUND ON TRY

1 DUPS 2 *SAVED*
3 DUPS 2 *SAVED*
4 DUPS 2 *SAVED*
16 *SAVED*
27 *SAVED*
5DUPS 4 *SAVED*
17 DUPS 2 *SAVED*
28 *SAVED*
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PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY

SUMMARY OF 10 BEST RESULTS

exp(-625.474) N_CLASSES
exp(-669.097) N_CLASSES
exp(-689.154) N_CLASSES
exp(-708.850) N_CLASSES
exp(-727.594) N_CLASSES
exp(-746.077) N_CLASSES
exp(-781.392) N_CLASSES
exp(-798.353) N_CLASSES

2 FOUND ON TRY
4 FOUND ON TRY
5 FOUND ON TRY
6 FOUND ON TRY
7 FOUND ON TRY
8 FOUND ON TRY
10 FOUND ON TRY
11 FOUND ON TRY

1 DUPS
3 DUPS
11 DUPS
4 DUPS
8 DUPS
9 DUPS
5 DUPS

1 *SAVED*
3 *SAVED*
3 *SAVED*
4 *SAVED*
1 *SAVED*
1 *SAVED*
3 *SAVED*

17 *SAVED*

BT 55 K

PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY

SUMMARY OF 10 BEST RESULTS

exp(-625.474) N_CLASSES
exp(-669.097) N_CLASSES
exp(-689.154) N_CLASSES
exp(-708.850) N_CLASSES
exp(-727.594) N_CLASSES
exp(-746.077) N_CLASSES
exp(-781.392) N_CLASSES
exp(-847.259) N_CLASSES

2 FOUND ON TRY
4 FOUND ON TRY
5 FOUND ON TRY
6 FOUND ON TRY
7 FOUND ON TRY
8 FOUND ON TRY
10 FOUND ON TRY
14 FOUND ON TRY

1 DUPS
3 DUPS
10 DUPS
4 DUPS
15 DUPS

1 *SAVED*
1 *SAVED*
3 *SAVED*
1 *SAVED*
2 *SAVED*

13 *SAVED*

5 DUPS
6 DUPS

3 *SAVED*
2 *SAVED*

BT 5T KT B

PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY

SUMMARY OF 10 BEST RESULTS

exp(-625.474) N_CLASSES
exp(-669.097) N_CLASSES
exp(-689.154) N_CLASSES
exp(-708.850) N_CLASSES
exp(-727.594) N_CLASSES
exp(-746.077) N_CLASSES
exp(-781.392) N_CLASSES
exp(-798.353) N_CLASSES

2 FOUND ON TRY
4 FOUND ON TRY
5 FOUND ON TRY
6 FOUND ON TRY
7 FOUND ON TRY
8 FOUND ON TRY
10 FOUND ON TRY
11 FOUND ON TRY

1 DUPS
3 DUPS
9 DUPS
4 DUPS
13 DUPS

4 *SAVED*
5 *SAVED*
2 *SAVED*
1 *SAVED*
2 *SAVED*

15 *SAVED*

5 DUPS

2 *SAVED*

18 *SAVED*

57 5T K

PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY

SUMMARY OF 10 BEST RESULTS

exp(-625.474) N_CLASSES
exp(-669.097) N_CLASSES
exp(-689.154) N_CLASSES
exp(-708.850) N_CLASSES

2 FOUND ON TRY
4 FOUND ON TRY
5 FOUND ON TRY
6 FOUND ON TRY

1 DUPS
3 DUPS
12 DUPS
4 DUPS

1 *SAVED*
1 *SAVED*
4 *SAVED*
1 *SAVED*
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PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY

exp(-727.594) N_CLASSES
exp(-746.077) N_CLASSES
exp(-781.392) N_CLASSES
exp(-814.791) N_CLASSES

7 FOUND ON TRY
8 FOUND ON TRY
10 FOUND ON TRY
12 FOUND ON TRY

16 *SAVED*
28 *SAVED*

5 DUPS

7 *SAVED*

15 *SAVED*

Uil

B K 7} ﬁ%ﬁ:{%\[

PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY

SUMMARY OF 10 BEST RESULTS

exp(-625.474) N_CLASSES
exp(-669.097) N_CLASSES
exp(-708.850) N_CLASSES
exp(-727.594) N_CLASSES
exp(-746.077) N_CLASSES
exp(-781.392) N_CLASSES
exp(-798.353) N_CLASSES
exp(-814.791) N_CLASSES

2 FOUND ON TRY
4 FOUND ON TRY
6 FOUND ON TRY
7 FOUND ON TRY
8 FOUND ON TRY
10 FOUND ON TRY
11 FOUND ON TRY
12 FOUND ON TRY

1 DUPS
3 DUPS
4 DUPS
26 DUPS
11 DUPS
5 DUPS
9 DUPS

2 *SAVED*
2 *SAVED*
2 *SAVED*
1 *SAVED*
3 *SAVED*
3 *SAVED*
2 *SAVED*

22 *SAVED*

BT 53 KR

PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY

SUMMARY OF 10 BEST RESULTS

exp(-625.474) N_CLASSES
exp(-669.097) N_CLASSES
exp(-708.850) N_CLASSES
exp(-727.594) N_CLASSES
exp(-746.077) N_CLASSES
exp(-781.392) N_CLASSES
exp(-798.353) N_CLASSES
exp(-814.791) N_CLASSES

2 FOUND ON TRY
4 FOUND ON TRY
6 FOUND ON TRY
7 FOUND ON TRY
8 FOUND ON TRY
10 FOUND ON TRY
11 FOUND ON TRY
12 FOUND ON TRY

1 DUPS
3 DUPS
4 DUPS
26 DUPS
11 DUPS
5 DUPS
9 DUPS

2 *SAVED*
2 *SAVED*
2 *SAVED*
1 *SAVED*
3 *SAVED*
3 *SAVED*
2 *SAVED*

22 *SAVED*

SV v A

PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY

SUMMARY OF 10 BEST RESULTS

exp(-625.474) N_CLASSES
exp(-669.097) N_CLASSES
exp(-708.850) N_CLASSES
exp(-727.594) N_CLASSES
exp(-746.077) N_CLASSES
exp(-781.392) N_CLASSES
exp(-798.353) N_CLASSES
exp(-814.791) N_CLASSES

2 FOUND ON TRY
4 FOUND ON TRY
6 FOUND ON TRY
7 FOUND ON TRY
8 FOUND ON TRY
10 FOUND ON TRY
11 FOUND ON TRY
12 FOUND ON TRY

1 DUPS
3 DUPS
4 DUPS
26 DUPS
11 DUPS
5 DUPS
9 DUPS

2 *SAVED*
2 *SAVED*
2 *SAVED*
1 *SAVED*
3 *SAVED*
3 *SAVED*
2 *SAVED*

22 *SAVED*
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------------------ SUMMARY OF 10 BEST RESULTS = ------=---m--mmm--

PROBABILITY exp(-625.474) N_CLASSES 2 FOUND ON TRY 1 DUPS 2 *SAVED*
PROBABILITY exp(-669.097) N_CLASSES 4 FOUND ON TRY 3 DUPS 2 *SAVED*
PROBABILITY exp(-708.850) N_CLASSES 6 FOUND ON TRY 4 DUPS 2 *SAVED*
PROBABILITY exp(-727.594) N_CLASSES 7FOUND ONTRY 26 DUPS 1*SAVED*
PROBABILITY exp(-746.077) N_CLASSES 8 FOUND ONTRY 11 DUPS 3*SAVED*
PROBABILITY exp(-781.392) N_CLASSES 10 FOUND ON TRY 5DUPS 3 *SAVED*
PROBABILITY exp(-798.353) N_CLASSES 11 FOUND ON TRY 9 DUPS 2 *SAVED*
PROBABILITY exp(-814.791) N_CLASSES 12 FOUND ON TRY 22 *SAVED*

Ry * R

------------------ SUMMARY OF 10 BEST RESULTS = ------=-====-mm---

PROBABILITY exp(-625.474) N_CLASSES 2 FOUND ON TRY 1 DUPS 2 *SAVED*
PROBABILITY exp(-647.587) N_CLASSES 3 FOUND ONTRY 11DUPS 4 *SAVED*
PROBABILITY exp(-647.587) N_CLASSES 3 FOUND ONTRY 17 DUPS 2 *SAVED*
PROBABILITY exp(-669.097) N_CLASSES 4 FOUND ON TRY 4 DUPS 3 *SAVED*
PROBABILITY exp(-687.527) N_CLASSES 5FOUND ONTRY 20DUPS 2 *SAVED*
PROBABILITY exp(-689.154) N_CLASSES 5 FOUND ON TRY 9 DUPS 1*SAVED*
PROBABILITY exp(-708.202) N_CLASSES 6 FOUND ON TRY 22 *SAVED*

PROBABILITY

exp(-763.836) N_CLASSES

9 FOUND ON TRY

6 DUPS 1*SAVED*

Pkt

B~ 53 KR

PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY

SUMMARY OF 10 BEST RESULTS

exp(-1964.812) N_CLASSES
exp(-1970.521) N_CLASSES
exp(-1986.373) N_CLASSES
exp(-1993.178) N_CLASSES
exp(-2004.794) N_CLASSES

2 FOUND ON TRY
3 FOUND ON TRY
5 FOUND ON TRY
6 FOUND ON TRY
8 FOUND ON TRY

1 DUPS 11 *SAVED*
2 *SAVED*
3 DUPS 1*SAVED*
4 *SAVED*

10 DUPS 10 *SAVED*

BT 53 R B

PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY

SUMMARY OF 10 BEST RESULTS

exp(-1964.812) N_CLASSES
exp(-1970.695) N_CLASSES
exp(-1979.843) N_CLASSES
exp(-1984.978) N_CLASSES
exp(-1985.076) N_CLASSES

2 FOUND ON TRY
3 FOUND ON TRY
5 FOUND ON TRY
7 FOUND ON TRY
6 FOUND ON TRY

1 DUPS 1*SAVED*
2 DUPS 21 *SAVED*
3 *SAVED*

5 *SAVED*

4 *SAVED*
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5= 55 KR

PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY

SUMMARY OF 10 BEST RESULTS

exp(-1964.812) N_CLASSES
exp(-1973.045) N_CLASSES
exp(-1979.838) N_CLASSES
exp(-1987.905) N_CLASSES
exp(-1988.895) N_CLASSES

2 FOUND ON TRY
3 FOUND ON TRY
5 FOUND ON TRY
6 FOUND ON TRY
7 FOUND ON TRY

1 *SAVED*

2 *SAVED*

3 *SAVED*

4 DUPS 6 *SAVED*
14 DUPS 4 *SAVED*

BT 53 KT B

PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY

SUMMARY OF 10 BEST RESULTS

exp(-1964.812) N_CLASSES
exp(-1971.998) N_CLASSES
exp(-1980.334) N_CLASSES
exp(-1986.830) N_CLASSES
exp(-2002.102) N_CLASSES

2 FOUND ON TRY
3 FOUND ON TRY
4 FOUND ON TRY
6 FOUND ON TRY
8 FOUND ON TRY

1 *SAVED*
2 DUPS 23 *SAVED*
3 *SAVED*
4 *SAVED*
5 *SAVED*

B 5 K

PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY

SUMMARY OF 10 BEST RESULTS

exp(-1964.812) N_CLASSES
exp(-1972.807) N_CLASSES
exp(-1974.251) N_CLASSES
exp(-1979.665) N_CLASSES
exp(-1986.795) N_CLASSES

2 FOUND ON TRY
3 FOUND ON TRY
3 FOUND ON TRY
5 FOUND ON TRY
7 FOUND ON TRY

1 *SAVED*
10 *SAVED*
2 *SAVED*
3 *SAVED*
4 *SAVED*

By A A 7 K

PROBABILITY
PROBABILITY
PROBABILITY

SUMMARY OF 10 BEST RESULTS

exp(-1972.413) N_CLASSES
exp(-1972.598) N_CLASSES
exp(-1973.811) N_CLASSES

3 FOUND ON TRY
3 FOUND ON TRY
4 FOUND ON TRY

14 DUPS 8 *SAVED*
2 *SAVED*
3DUPS 1*SAVED*

PROBABILITY exp(-1984.803) N_CLASSES 6 FOUND ONTRY  4DUPS 1 *SAVED*
PROBABILITY exp(-1991.747) N_CLASSES 7 FOUND ONTRY  5*SAVED*
PROBABILITY exp(-2001.988) N_CLASSES 10 FOUND ONTRY  6DUPS 1*SAVED*
9y A e 5 K

------------------ SUMMARY OF 10 BEST RESULTS  ----rnenemeeemes

PROBABILITY exp(-1966.736) N_CLASSES ~3FOUND ONTRY 2 *SAVED*
PROBABILITY exp(-1970.554) N_CLASSES 3 FOUND ON TRY 30 *SAVED*
PROBABILITY exp(-1979.303) N_CLASSES 5FOUND ONTRY  3DUPS 6 *SAVED*
PROBABILITY exp(-1983.530) N_CLASSES 6 FOUND ONTRY 4 *SAVED*
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PROBABILITY
PROBABILITY
PROBABILITY

SUMMARY OF 15 BEST RESULTS

exp(-560160.856) N_CLASSES 29 FOUND ON TRY
exp(-560191.962) N_CLASSES 31 FOUND ON TRY
exp(-560257.893) N_CLASSES 31 FOUND ONTRY 98

49 *SAVED* -1
94 *SAVED* -2

PROBABILITY
PROBABILITY
PROBABILITY

SUMMARY OF 15 BEST RESULTS

exp(-560016.100) N_CLASSES 34 FOUND ON TRY
exp(-560064.999) N_CLASSES 39 FOUND ON TRY
exp(-560095.518) N_CLASSES 39 FOUND ON TRY 58

34 *SAVED* -1
95 *SAVED* -2

SUMMARY OF 15 BEST RESULTS

PROBABILITY exp(-560084.514) N_CLASSES 34 FOUND ONTRY 69 *SAVED* -1
PROBABILITY exp(-560118.014) N_CLASSES 31 FOUND ONTRY 63 *SAVED* -2
PROBABILITY exp(-560183.783) N_CLASSES 29 FOUND ONTRY 76
s
SUMMARY OF 15 BEST RESULTS
PROBABILITY exp(-883120.978) N_CLASSES 4 FOUND ON TRY 13 DUPS 9 *SAVED* -1
PROBABILITY exp(-883121.378) N_CLASSES 4 FOUND ON TRY 14 DUPS 11 *SAVED* -2
PROBABILITY exp(-883122.232) N_CLASSES 3 FOUND ON TRY 82
PROBABILITY exp(-883156.088) N_CLASSES 2 FOUND ON TRY 1DUPS 4
SUMMARY OF 15 BEST RESULTS
PROBABILITY exp(-883120.860) N_CLASSES 4 FOUND ON TRY 18 DUPS 8 *SAVED* -1
PROBABILITY exp(-883121.382) N_CLASSES 4 FOUND ON TRY 9 DUPS 9 *SAVED* -2
PROBABILITY exp(-883121.986) N_CLASSES 4 FOUND ON TRY 98
SUMMARY OF 15 BEST RESULTS #
PROBABILITY exp(-883119.767) N_CLASSES 4 FOUND ON TRY 95 *SAVED* -1
PROBABILITY exp(-883120.979) N_CLASSES 4 FOUND ON TRY 19 DUPS 10 *SAVED* -2
PROBABILITY exp(-883121.370) N_CLASSES 4 FOUND ON TRY 10 DUPS 16
Bt
REALATTRIBUTE (t=R)
Numb t mtt  description

2122 RSNcn pc22 ...,
1314 RSNcn pcld ................
16 17 RSNcen  pcl7 ...,

0.007 (5.95e-02 2.80e+00) 2.12e-02 (-3.36-07 2.59e+00)
0.006 (-2.50e-01 3.49e+00) 7.18e-02 ( 1.05¢-07 3.29e+00)
0.005 (9.29e-02 3.13e+00) 2.96e-02 (-1.12¢-07 2.94e+00)
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0001 R SNcn  pcl
02 03R SNcn  pc3

0.004 (1.96e+00 4.88e+01) 4.02e-02 (-2.01e-05 4.62e+01)
0.004 (-6.45¢-01 2.85¢+01) 2.26e-02 (-4.16e-06 2.68e+01)

g
R = 555

PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY

SUMMARY OF 15 BEST RESULTS

exp(-62985.366) N_CLASSES
exp(-62985.479) N_CLASSES
exp(-62985.647) N_CLASSES
exp(-62986.434) N_CLASSES
exp(-62987.089) N_CLASSES
exp(-62987.465) N_CLASSES
exp(-63000.731) N_CLASSES
exp(-63000.786) N_CLASSES
exp(-63001.400) N_CLASSES

2 FOUND ON TRY 42 *SAVED* -1

2 FOUND ON TRY 80 *SAVED* -2

2 FOUND ON TRY 62 DUPS 2 *SAVED*
2 FOUND ON TRY 34 DUPS 7 *SAVED*
2 FOUND ON TRY 71 *SAVED* -5

2 FOUND ON TRY 8 DUPS 6 *SAVED*
3 FOUND ON TRY 2 *SAVED* -7

3 FOUND ON TRY 68 DUPS 1 *SAVED*
3 FOUND ON TRY 44 *SAVED* -9

-3
-4

-6

-8

fi= (6= 7553

PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY

SUMMARY OF 15 BEST RESULTS

exp(-95378.106) N_CLASSES
exp(-95379.032) N_CLASSES
exp(-95392.979) N_CLASSES
exp(-95393.045) N_CLASSES
exp(-95393.370) N_CLASSES

2 FOUND ON TRY 1 DUPS 10 *SAVED* -1
2 FOUND ON TRY 29 DUPS 25 *SAVED* -2
3 FOUND ON TRY 18 *SAVED* -3
3 FOUND ON TRY 42 *SAVED* -4
3 FOUND ON TRY 24 DUPS 1 *SAVED* 5

P 5853

PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY

SUMMARY OF 15 BEST RESULTS

exp(-127330.252) N_CLASSES
exp(-127330.835) N_CLASSES
exp(-127351.120) N_CLASSES
exp(-127351.499) N_CLASSES
exp(-127351.572) N_CLASSES

2 FOUND ON TRY 9 DUPS 12 *SAVED* -1
2 FOUND ON TRY 1 DUPS 3 *SAVED* -2

3 FOUND ON TRY 2 *SAVED* -3

3 FOUND ON TRY 8 DUPS 1 *SAVED* -4

3 FOUND ON TRY 15 DUPS 3 *SAVED* 5

Ve

i il = Y 5

PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY

SUMMARY OF 15 BEST RESULTS

exp(-156982.778) N_CLASSES
exp(-156983.300) N_CLASSES
exp(-156995.947) N_CLASSES
exp(-156996.070) N_CLASSES

2 FOUND ON TRY 1 *SAVED* -1

2 FOUND ON TRY 6 DUPS 28 *SAVED* -2
3 FOUND ON TRY 58 DUPS 1 *SAVED* -3
3 FOUND ON TRY 52 *SAVED* -4
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Fitgtt
0 53

PROBABILITY
PROBABILITY
PROBABILITY
PROBABILITY

SUMMARY OF 15 BEST RESULTS

exp(-146216.061) N_CLASSES
exp(-146216.510) N_CLASSES
exp(-146230.507) N_CLASSES
exp(-146232.263) N_CLASSES

2 FOUND ON TRY 48 DUPS 2 *SAVED* -1
2 FOUND ON TRY 1 DUPS 12 *SAVED* -2
3 FOUND ON TRY 78 DUPS 4 *SAVED* -3
3 FOUND ON TRY 55 *SAVED* -4
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