arl, units
w

).0025 j

0.002

).0005

............................................

............................................

10 20 30 40 50 60 70 80 90 100

Training iteration

regularisation param. * weights

O_IIII|IIII|IIII|IIII|

............................................

..........................................

10 20 30 40 50 60 70 80 90 100

Training iteration

o
R

&b. units
w

o
N

&b. units
()

Phi-T

NeuroBayes.D Teacher

Error Testsample

10 20 30 40 50 60 70 80 90 100
Training iteration

Err-Weight Learnsample

_IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|
10 20 30 40 50 60 70 80 90 100
Training iteration




events

purity

400

350

300

250

200

150

100

50

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

x10

Output Node 1 (n = 1e+06 s = 124809 b = 875191 p_ =0.1248)

Phi-T

Neu roBa\yesD Teacher

.

| !

Network output

| —_— 1 1 1 1 1 1 =t
1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1
Network output
- o
— i
= L
— +
= it
— 4
— + 1
— +-|-I-+
= t
- #ht
— +
— b
= £
— +
> 1 | | | | | L1 1 | L1 1 L1 1 | | | | | | 1
1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1



signal purity

signal efficiency

0.6

0.5

0.4

0.3

0.2

0.1

Phi-T

Neu roBa\yesD Teacher

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

0.1

signal efficiency

Gini index final/preboost = 81.9%/ 77.7% max possible = 87.5%

.......... e e —first round

2 H H § ' i H { —final
III|IIII|IIII|IIII|IIIIIIIIIlIIIIlIIIIlIII na

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

efficiency



First Round Diag Fit | Phi-T

Neu roBa\yesD Teacher

Output Node 2




Phi-T

Neu roBa\yesD Teacher

correlation matrix of input variables

O©OoO~NOOITh WN -

HNOO#LO@I\OOO)S

-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 06 08 1



[
P OOVONOUIDN WNE

NRRPRRRRRRR
CQOWO~NOUITD WN

NNNNDNDN
oOUTh WNE

WN NN
(@ N{olee RN

WWwWwwww
OO~ WNE

wWww
O 0o~

Phi-T

Neu roBa\yesD Teacher

correlation matrix of input variables
]

—NM JILOWON 00 O)O =AM OO0 O —ANM FLO OO OTANMILOWON~ 00O
A A A A A AT AT AN NN AN ANANANANMDO OO OO

-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 06 08 1



Phi-T

Neu roBa\yesD Teacher

purity

background
— : : : : Underflow 645
50000 —-----eseeeeeeee o I Rty IR : : Quetllow 1659
— : Underflow 2
40000 :_ ____________________ PP e i Overflowl 611
@ = : : = :
S 30000 =—---nnneeeeeee B e
P — : :
(] — . X
P0/0]0/0] TR TS S R SE T I I :
11010010 SR R N 20
03 2 '

] e

e = T s e SR e
> 08— S P frereeeeeees preneeeeeee S [
2 06 :—_‘—___ """"""
T - —

o -
o
k)

0.2 o

signal efficiency



Phi-

Neu roBa\yesD Teacher

10000

8000
6000
4000
2000

S]U9AS

4921043
39070.24
24948.11
19470.81
16225.65
14085.88
12528.93
11311.86
10325.39
9515.46
8830.926
8232.595
7717.595
7257.26
6848.97
6482.765
6145.38
5841.49
5561.445
5299.78
5057.9
4835.86
4627.1
4433.295
4253.93
4083.485
3927.24
3777.455
3636.745
3503.18
3376.845
3257.185
3141.725
3033.025
2929.25
2828.69
2733.065
2643.02
2556.735
2472.67
2392.815
2313.98
2238.42
2162.115
2086.36
2007.56
1925.71
1837.16
1732.165
1572.89
1118.12

o

70 80 90 100
bin #

60

20

SlU9AN9

< o o <
c o o

Aund reubis

) .
< O Jo :
2 ® : ']
@ H
2 :
~ 4 i
- .

=1k T
c J .
3 T ]
5 = . :
e ]
MW S BERLEEEE CEPTERE PEPRERS PRPRE 1
c 3 |oz N ]
=9 |£L :
s |o% 1 i
T 9 T o :
[ > «
50| |20 1 +
B CESTITTITTTee — ]
P - ]
: : - |
: : Q i
: : (e
: : = |
S N DN S oD 2
: : < 1
: : < |
: : c |
: : == J
[ P S SN SRS S — 1
; ; )
U SR S A S N ]
: : ) i
w_|: : : : : : : : : : 1
S mmm ]
NN RE RN NN RN EE ___________________
O O o o o o o o
N O o © < « N
— o

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

signal efficiency



Phi-

Neu roBa\yesD Teacher

852996.7
1747.287
1211.803
994.2491
861.415
1770.8577
702.7649
647.9733
602.9226
: : : : : 564.981
Ceefedeeebeeeieon i § .| 531.3568
. : : : : 501.7562
474.6747
450.2878
428.1796
{407.8555
389.3017
372.1241
356.2825
: : : : : 341.1924
T I s [ F ..-L.-1326.6561
: : : : : 312.911
299.7335
287.0894
274.99
1263.3213
252.1209
241.2037
230.6442
: : : : : 220.4517
S N [ S :-1---4210.5607
: : : : : 201.2581
192.0432
183.1943
174.5199
166.1838
157.9157
149.7543
141.7909
: m m : : 133.8557
R REREES EREEEEY PERERY :-4---4126.0137
: : : : 118.3578
110.6171
102.9695
95.36093
87.7738
80.04752
71.89679
62.28268
49.45469
0.198223¢

o

10000 fpeeeereeeeeeeseeees
8000
6000
4000
2000

S]U9AS

100
bin #

N
o

Aind

5 ) .
< O ©oof :
= = 1 :
(] .
3 :
™ J 1
© .

o | T
c J .
3 T ]
5 = . :
e ]
S 3 0
c 3 |oz N ]
=9 |£L :
s |o% 1 i
T 9 T o :
(=g > I
S0 |20 1 +
] p
— i
- i
> ]
o ]
c
= i
(=l ) -
c J
< i
c 4
y— J
— i
)
S 1 I e e e P e mm .
Al LUV T LT e ______________ 1l

OOOOOOOOO_
O < N O o © F
L I B o B |

SlU9AN9

_
18.6.42
c o o o

Aund reubis

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

signal efficiency



Phi-T

Neu roBa\yesD Teacher

9.999538
6.599329
5.808759
5.316994
4.894964
4.511859
4.166957
3.852054
3.571198
7. 3.318747
3.092941
2.890315
2.708061
2.541562
2.391688
12.257782
2.13593
2.026343
1.924925
1.833752
1.750491
1.67457
1.605503
1.54215
1.483261
1.429227
1.37826
1.330722
1.285734
1.243922
1.203936
1.166167
1.129039
1.094351
1.060952
1.027776
0.995743¢
0.963972¢
0.9322062
0.900892¢
0.8691118
0.8370531
0.803867%
0.769898¢€
0.733824z
0.6955707
0.6537284
0.605960%
0.547527
0.464048
0.020898¢

6000
4000
2000

o

100
bin #

90

o o o'

60000
50000
4000
3000
20000
10000

SlU9AN9

0.6 0.7 0.8 0.9

0.5
signal efficiency

0.2 0.3 0.4

0.1

) . . | .
ool oo SN I
] : ] ]
: 1 :
. [ 1
N :
= Dy 1
m E I PR PR YRR R H =
3 T : g .
5 = i : h :
IS 7 o 1
gl || N o
o3 |0z ___ =
=9 |[£° ol .
oE |o% S E-EEEEEE FE REREE EEEEEEL EEEEEEE OO i
-9 (oo o N
c > c > | 1
S0 |20 1 ___ +
q :
i '
3 H
l: ]
....... S ETT N i
| :
| i
— I i
- i
> ]
o i

c
= i
oL  fe e 2
c J
< i
c 4
y— J
— i

)

......................................... o
\ i
________________________________3 _______________ 1

< o 9 <
c o o o

Aund reubis



Phi-T

Neu roBa\yesD Teacher

x10°

(%))
“_.mS

@s
Pa

© 1 ¥ 0 N
O o o o o ©

Aind

o

background

Underflow
Overflow

signal

Underflow
Overflow

(g0}

final n%tinput

x10°

(10 R R S Attt I  RENERIREIRIERE IR
0 SN 1 N | R S p

SlU9AN9

0.9

06 07 08

signal efficiency

0.5

0.4

0.3

0.2

0.1

< o © ¥ o O
o o o o

Aund reubis



Phi-T

Neu roBa\yesD Teacher

10000

8000

6000
4000
2000

S]U9AS

0.5358387

-1.403365
-1.73382

-2.024475
-2.240322
-2.413155
-2.597262
-2.790342
-2.982301
-3.167484
-3.371951
-3.588936
-3.821228
-4.069629
-4.328123
-4.58629

-4.850959
-5.131567
-5.418427
-5.717069
-6.030062
-6.359432
-6.705108
-7.081753
-7.483539
-7.906958
-8.363702
-8.851416
-9.366976
-9.926414
-10.53943
-11.19818
-11.90894
-12.68075
-13.53567
-14.45912
-15.46477
-16.56276
-17.76353
-19.07141
-20.47499
-22.03384
-23.74964
-25.71157
-27.88752

H-30.30251

-32.97853
-35.95147
-39.75674
-46.26407
-99.66432

o

100
bin #

90

70

60

40

10

) . . . |: . —
o o oo N N | N '
. : : ol : :
: : 1 :
: : K :
l : P '
Lo ]
E N e ol i Ho
3 T : ] o
] 5 1 N :
IS 7 o 1
E S R EERECTRTTERY PEPFPPRY SEPPRP ~ N h
o3 |0z : __ =
£9 |£° o il [eo)
s |sT 1 e R R R RERLARRRRRE. (o et
29 (22 o e
o0 |20 E ___ :
__ 1
I :
| '
....... U SRR SRR O T [
I ]o
— [ i
................................. Jo
1 ]O
— .
>S5 4
Q 1
= r
+— ' o
D e 0
= 1o
T '
c T
i +
................................... A
O
o
................................ e
o
| I I IS S SOUR R S e
1O
......................................... o m.
| SUUUUNE SUUUURE SOVROE SO ]
O
________________________3 ___________________ o
o o o o o v -
o o o o o © @ © ¥ o ©
S =) S S S o o o o
) o o o S
T} < ™ I —
S1U9Ad Aund reubis

signal efficiency



Phi-T

Neu roBa\yesD Teacher

0.9999994
0.981394¢
0.971739z
0.966473¢
0.958385¢
0.9466721
0.9306387
0.9174737
0.907221z
0.899152¢
0.8916662
0.884332¢
0.8771381

10.8691854

0.860685¢

10.8517101

0.842106¢
0.831356¢

10.8188711

0.8039814
0.785931¢%
0.7636254
0.736106¢

10.703174¢

0.6642652

10.6188144

0.567119¢
0.508168

10.452824¢

0.405872

---40.365922¢

o O O o o
o O O O o
o O O o o
m8642

S]U9AS

0.330488¢
0.2983914

10.269986

0.244544

10.222010¢€

0.2021862
0.185455

10.1715857

0.160046¢
0.1498881
0.1404097
0.131203¢

10.121765¢€

0.1122234

10.1022861

0.0917
0.0802

10.0665

0.0476
1.03e-05

o

100
bin #

80

_;_:_r:_r_:r_:r_:_::_:__3

..........................................

final n%tinput

___
o
S
o
o
@

70000
60000

o O

50000
4000
3000

SlU9AN9

20000
1000

o

o'

o H
o O oo N
o N
c k.
=] — .
o © .
= c _H .
2 (= 9 H
IS 7 :
HEN e :
: N :

o3 |0z .
= 0ol =2 .
C = c= .
[T [T T
- o (oo .
c > c > .
D O o0 H
i

0.2 03 04 05 06

0.1

< o © ¥ o O
o o o o

Aund reubis

0.9

0.8

0.7

signal efficiency



Neu roBa\yesD Teacher

Phi-T

(g0} 4 . . . 1t

100
bin #

boow.mmw ..“..... “..... “ “/........ ...... “..... “..i
4777.202 o N\,
14574.819 R R Sy we i S S : : :
4407.057 : : : ; : : : : R : : :
4212.217 A N e A : : L
{4018.673 N it g LI

3821.898 S g1 T

4601
2248
292
412

0.9

13632.01 .

3452.844 : : s s I :
3262.847 S e o S
3092.924 R R LR o L TR Ti%
2938.715 T o S R : :
{2179.58 i T AN P
2635.496 : : : : : : : — : __
2493827 A e e A ST A S A
12356.623 Do T S SO ORI SO | I
2221.53 e R A froe= T A ST
12074.143 : : :
1957.513 oo e Do A : :
1837.744 e T S A e
1725.996 B e rrLE v S T : :
1599.72 : : : —n : :

|1489.291 R S . T vl
1385.779 e i
1289.434 S S U T g
11194.723 : : : : T : . e
1114.683 | o S S S
1024.6 - : .
|0a1.1987 A =
856.1283 R S ]
767.6377 TR A : : : : : :
687.4563 = T S I o B
|614.2061 T ST A E B A R W
553.6472 ! : : : : : T - : : : : :
495.3788 T
1437.6622 N
389.3815 e
[342.3414 SR R
305.3809 : N o )
273.9973 L
241.9888 .
214.3651 ooy :
188.5935 : : : : : : T
166.4433 S S T L
143 5872 A T A = O
{124.7889 . . . . . . . .
105.1535 : : : : : : : :
|85.58018 R R g v S T S : : : : : :
66.32986 s A S A . e A o
37.30047 A PSS T ] : : : : 1
1.495682 Loy =

background
signal

Underflow
Overflow
Underflow
Overflow
0.8

0.7

60

final n%tinput
05

20
~0.4

03

0.2

0.1

n_u m_ . : : : :
X _______________________________________________3 [ _ [ _ 111 _ 111 _ 11N
- OO0 OO0 OO0 OO0 O o —
?_ﬁ.%o s R-R-R-N-R-R-R=-R=- ® © 9 o ©
0 .O .
0 0

o O O o O o
O W © I «

e OO0 N0 mT ®A o o o o

0.35
0.3
0.25

SHVEYC) Ayand Sjusne Aund reubis

0.6

signal efficiency



Phi-T

Neu roBa\yesD Teacher

122.1429

65.10309
52.41784
44.64956
39.22076
135.28078
32.31579
29.98326
28.14653
26.627

0 O 5 710

24.24915
23.26858
22.39485
21.60182
120.88256
20.21068
19.57629
18.98976
18.43009

LT O O O |7

17.39024
16.89784
16.42188
15.96446
15.51719
15.07543
14.64032
14.21205
13.78455

--413.36176

12.93931
12.51999
12.10135
11.66713
11.23076
10.78261
10.32291
9.840931
9.344746
8.825716
8.265224
7.66743

7.017405
6.315715
5.529238
4.65731

3.721265
2.720975
1.607099
0.000541

10000
8000

6000
4000

S]U9AS

2000

o

100
bin #

N
o

o)
b
o

1_
o

Aind

0.05

o O ool
o N
c : i
=] — .
o © .
2 c .
o o) : ]
IS @ :
HENEENE
o 3 |o3:
= ol =9
C = = =
[T [ ) 7
- o |o9ol:
c > c >|.
D O D0l -
R [ [ P

final n%tinput

© o o o o o
N

1

o o

S & © © © <
— i

SlU9AN9

)

]
< o 9 <
c o o o

Aund reubis

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

signal efficiency



events

purity

events

signal purity

Phi-T

Neu roBa\yesD Teacher

120 ; :
100 S— S — | R S— ;
80::' : : : : :
60 F
40 F
20E

0.4E
0.35
0.3
0.25
0.2
0.15
0.1
0.05 E

><:|.O3 background
120 F—----cmrrrrrmeenne . e et e . Underflow 0
— : : : M : Overflow 0
I M : signal
100 I N Underflow 0
— _ M Overflow 0
O P SEITTEITEPTPRTRPRPPLRE ) INFRCTPRRPPRPOSPRES  FRCR b SRPRRR e
) e R R § RS M § o e
A0 B T T
0E ) T e
OZ.JII.DiH... 1 o O | O
-3 -2 -1 1 2 3

final n%tinput

0.2

e P— re s M T e pro e
'Y ISR P O s s SO NS SO
0.6 Fmrrrrre- .............. _"‘-—_____ ...........
0.4 A e T

-

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
signal efficiency



events

purity

events

signal purity

Phi-T

Neu roBa\yesD Teacher

BOQ Frvevereeseeesenesenese e s b b e

OO v T | R e S Terrriss S
300 e oo | B oo oo P :
= : : : :
200 e oo | B prosrr s prosseres s s :
= : : : :
100 Frmeeseereereemeeeeeeess oo e oo oo s :
N S S | D S -
0000000000000 0000000000000000ORRRRERRPRPRLRRERRERERPRLRRLRRERRERLRPRRREER

018 [
012 F A
B  ———————
0.08 E— : . : : : : : . . :
0.08 b

0.04 £
0.02

x10 background
— . . . . Underflow 0
500 | —-rmrermrrererees P R RREEEEEEEEE o o BRRRE R R R R CE R L RECERECEREEEE Freeemeenn Overflow 0
— : : : : signal
— : : : : Underflow 0
400__ """""""""" - """"""""""""" -' """"""""""‘: """""""""""" ;'"'; """" Overflow 0
300 :— """""""""""""""""""""""" """"""""""""
200 :— ---------------------------------------------- ------------------------
0] SENRRSRRNSRSRES SRS 0 | USRS SSSSRRON  ) ES A
0 - N Il 1 N N N i N N 1 i -
-3 -2 . 0,. 2 3
final netinput
1 B e el ekl R R [ A A S
= T :
0.8 b Boeeeeeaens ._._..‘;—..—.—.__.._._.._._._.5_ .............................
0.6 e R At T E R IR o oo o s
0.4 :_ ......................................................................................................................................... ._.—.___....
0_ """" [ A R TR P B A A MR

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
signal efficiency



events

purity

events

signal purity

800

700 E
600 E
500
400

300

200E

100

0.14

0.12
0.1F

0.08
0.06
0.04

0.02 =

0.8
0.6
0.4
0.2

Phi-T

Neu roBa\yesD Teacher

OO0OO0OO0OO0O0OO0OORRRRRRRRRRPRRPRRPRPRRPRPRRPRRERRPRRPRREPRPRPRPRRPRPRPREPRPRPRPRPRPRRPRPRPRRPRRERRE

><:|_O3 background
"""""""""" Ty e Underflow 0
: : M : Overflow 0

"""""""""" signal
____________________ e Underflow 0
: : Overflow 0
final netinput N
"""" e o Al T Sl B B P Sl HR SR

L M P I T S T I M M P
0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
signal efficiency



events

purity

events

signal purity

Phi-T

Neu roBa\yesD Teacher

BO0 e vveeesseessreeseress o Fessesssenessseness s
O .
s T T RIS ISP
O I L § s T T S T
70 I S e L et | EIRIE
100 Bevveessseeeseeessseeessdessn s S CCIRCSTIIR RIS SITRTIRREIRS SIRSRE | SR P
0:'r . . . i . . . i . . . i . . . i . . . i
[eNeolololololololololololololololololoolojolojojololojojolololololoNoNoNol il ol sl sl ol sl ol ol ol ol ol Sl

0.16
0.14

0.12

0.1
0.08
0.06
0.04
0.02

x10 background
= : : : Underflow 0
600;— -------------------- ---------------------- PEREEPRREPE Overflow Signal 0
) SE—— SUSUSURUROS VUSSR SOOI | O SO D 8
PR SR SRS SRS SN | S S, T
3005 S | N S — S
200 S S S | RN S S
100 Em S| S S SO LN SO S
oE a T i i |
a D . . 2 3
3 final n%tlnput
e T ) R HRR T SRR P e
= : T : :
0.8 i """"""" peeneeeees ______———_____ """""""
] S S S TS TSSTITS MRS N S— S -
0.4 . —— e
E : T : :
0_. """ NN N AN .|.1..i..i. """" A .I'i """""""
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

signal efficiency



events

purity

events

signal purity

800
700
600
500
400
300
200
100

0.14
0.12

0.1
0.08
0.06
0.04
0.02

0.8
0.6
0.4
0.2

Phi-T

Neu roBa\yesD Teacher

E—---- D -------------------- O LT R L L LT T . - k
= R . K K ;
= " " 1 " 1 1 1 1

: Underflow 0
: Overflow 0
: signal

: Underflow 0

: Overflow 0
=S i i . . . i . A i i |
-3 -2 . Q,. 2 3

final netinput

"""" N A HA RS Sl T SR R S S B R

P T T e S e O T I T T
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

OO0OO0OO0O0ORRRRRRRRRRRRPRPRRPRRPRPRRPRPRPRPRPRPRRPRPRPRPRRPRPRRPREPRPRPRPRPRPRRPRPRPRRPRPRERRE

— e o
= . H S S U SRR S AT S
N A R I TRttt SERPE PERIRE SNEENS SRR S
— o

= 1 1 1 1 1 N 1 1 1 1 1

background

signal efficiency



events

purity

events

signal purity

Phi-T

Neu roBa\yesD Teacher

500 ST ST DT CTTTTT

400 o — — — o ;

300 oo R o o P
7 e B s e R

100 e i i oo |

Y

)

ot . . . i . . . i . . . i . . i . . . i
OO0 O00OO00DO0O0O0O0O0O0O0O00O0O0O0O0O0OOORRRRERRRRERRERRERRPRRRERRERRERRRERRERRRERRERRERRRERR

0.16 7T S T S S S T T

014 E—.. : : : : : 5 :

0.12F
0.1F

0.08 Evvirerereeevsess s o e S T o s

..................................................................................................................................................

0.06 £
0.04 E
0.02

................................................................................................................................................

background
500 R e R Underflow 0
: 0

- iy : : Overflow

— : : : _ signal
400 f—-rrerrmmreinenies Prevesesesesasananananand i R b T Underflow 0

[ : : : : Overflow 0
300 S— 11 S S | T
200 S— . — ——
T SR S— | S S—— 1 TE——

of 5 i ' | : :

e il i o o P
08 o RS U
0.6 [
37 ERUUSUUURE OOSSOOUREN OSSOSO OVOURSSSOO SOUUSOOOO NURUSROOOOS NRSOOOOS SRRSO RSOSSN SOOI

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
signal efficiency



Phi-T

Neu roBa\yesD Teacher

155.0311
35.48435
123.9823
17.33145
13.0909
{10.08835
7.8807
16.1546
4.77745
ke 13.61045
-..1.13..42.62995
: |1.7953
11.07245
0.46285
0
1-0.3776
-0.8342
|-1.3104
-1.8004
-2.3086
-2.82635
-3.3582
|-3.902
-4.4614
-5.028
{-5.61735
-6.213
|-6.8234
-7.45635
-8.1033
-8.7653
-9.4519
|-10.1554
-10.88605
-11.6395
{-12.42635
-13.2314
|-14.0795
-14.98915
-15.94265
-16.9543
-18.0396
i {]-19.20285
¢ 11-20.47835
:[l-21.91145
-23.51895
-25.4549
: : Pt |-27.92155
oot 1314285
‘ : : : @ 1-38.3729
-133.1259

S]U9AS

[ T R R R

100
bin #

80

60

1.2

0.8
0.6
0.4

0.2

Aind

5883
3.425e+04

background
signal

Underflow
Overflow
Underflow
Overflow

........................................

gp)

o
—

final n%tinput

x________________________________

O O O O O o o
O < N O 0o © <
LB s |

SlU9AN9

o o
I3V

0.2 03 04 05 06

0.1

< o © ¥ o O

o O O o

Aund reubis

0.9

0.8

0.7

signal efficiency



Phi-T

Neu roBa\yesD Teacher

77.5644
11.5069
8.03685

16.1758

4.9182

13.99815

3.2912
2.7155
2.2408
1.83555
1.4842
1.1779
0.903

10.655

0.4299

10.2301

0.04835
0

-0.0319
-0.1891

-++-H-0.3577

-0.5285
-0.7085

1-0.8883

-1.0769

1-1.2716

-1.47255
-1.6808

1-1.8991

-2.1279

-2.3692

-2.6251
-2.8954
-3.1835
-3.4937

1-3.82245

-4.17395
-4.5578

1-4.9709

-5.4172

S AL O A A X K

-6.4518
-7.0596
-7.7524
-8.563049
-9.53175
-10.7479
-12.3957
-14.92375
-20.10255
-82.1139

AN e o e

100
bin #

0.7
0.6

0.8
0.5

0.4
0.3
0.2

Aind

background

Underflow
Overflow

1.352e+04

signal

1.628e+04

Underflow
Overflow

x Ll

final n%tinput

(gp}

BOO e+ eeeesee s

250

o O o o

o
o
N

SlU9AN9

o
—

[Te]

P
0.9

~0.4

0.8

0.7

0.6

0.5

0.3

0.2

0.1

Ao .......... ____
!
.............. ___
............. __
|
............... P
___m___m___m__

___.
< o ©o ¥ «
o o o o

Aund reubis

signal efficiency



Phi-T

Neu roBa\yesD Teacher

.................................

29806 Q +

99.6979
24.9613
20.86535
18.2134
16.2294
14.61575
13.25555
12.09305
11.1057
10.2729
9.55555
8.93405
8.3552
7.8332
7.3516
6.89245
6.4461
6.0091
5.5885
5.1692
47613
4.362
3.96465
3.5688
3.1705
2.7796
2.3831
1.9864
1.5914

-7.28415
-9.6082
-12.7996
-17.29985
-23.82265
-34.66855
-175.8525

70000
60000

50000
0
0
20000

S]U9AS

10000

700
bin #

8o

60

a0

background

0
595

1.304e+04

signal

Underflow
Overflow
Underflow
Overflow

x10°

.........................................

final n%tinput

(g0}

SlU9AN9

0.9

0.8

05
signal efficiency

~0.4

0.7

0.6

0.3

0.2

0.1

__
1+BnnAn¢
o o o o

Aund reubis



Phi-T

Neu roBa\yesD Teacher

111.5304
28.54705
23.9369
21.0598
18.9432
17.2475
15.839
14.626
13.56085
12.6168
11.8082
11.1129
10.52005
9.9882
9.5245
9.1004
8.70365
8.3288
7.9684
7.6262
7.28625
6.9462
6.60315
6.2544
5.8967
5.5208
5.1158
4.678
4.20975
3.6938
3.1152
2.4889

-1.57865
-2.7765
-4.26245
-6.1105

H-8.4863

-11.6583
-16.07255
-22.2218
-32.4194
-164.873

70000
60000

S]U9AS

0.2

0.05

100
bin #

80

60

© o o o o o
N

) . . . |: . —
< o| |mol: : : o :
g 5 | : : L :
[ . . | .
8 : : : :
g : P .
© : L :
] A I N A S S S I O SURU OIS A [
> — . o .
o ] H 1 o
sl |5 Pt m
IS & o :
S E SEEEEE TETEY PPRPE PP PR ~ o :
o3 |0z : __ .
£9 |£° o il [eo)
[Sh= Lo e I e N (i L R 0 Q
29 (22 o e
59| [36 : :
m A
: jo
ST AU SR UL SURUPL PR SO —
e T N PR S SRS SRS S | § Jo
. i[=]
. -
1 =
H Q
: 1< ]
: = To)
D b)) L0
: Cc ©
: T
c
H i ]
| I e S SN SN X I 1,
: o
AR SURNE SO SUONE SO RIS | -
: _ et N Y SUUO SURUNON SOUOOOE U o I I
: : e
: : M .............................. 1y
: : i [«)
R EET FETEP P EPRI PPPRP RPPY EPRE o
L OO OO PRIt I ]
m lo
S N : : : : / 1
x_____________________________ ______________________ o
< < o © ¢ o O
— o o

o
N O o ©O <
-

SlU9AN9

o O

Aund reubis

signal efficiency



o

Phi-T

NeuroBayes Teacher

el 1 60,7897

100

(g0} 4 . . . 1t

11.9903
11.248
10.6249
10.06105
9.5673
9.1249
8.7131
8.3259
7.95505
7.6022
7.25155
6.8982
6.54275
6.17675
5.8021
5.3997
4,9658
e 4.49165
Sheesdeedb 2] 3.97665
Coon b n i 13.39245
2.7409
2.0448
1.3348

fl 0.6168

I+ : : :

32.9153 = = 39 |8° N m

28.0514 { = & SN m

24.8764 m n oo :

22.4898 : |5 S :

20.5418 ] S . R s R L A i

18.86115 : e g m E :

17.3889 ! 2 |2 P m

16.08415 : = O OO OO S P :

- 14.88925 : FEREE N P :
bbbl 11308205 13 = (= R S S A e A ST ]
oo b il |l12.8478 2y [St o :
D0 D0 .

0.6

final n%tinput
P
0.5
signal efficiency

0.4

03

[ejeolojo)a)

-0.6817
-1.8383
-3.2892
-5.12075
1754415
-10.67695
-14.85335
-20.64505
Porob bt 1-30.0605
Sheesdescdeeedenadenchoen il 11634431

0.2

0.1

! ___,

0.9

0.8

0.7

_________________ __
o o o o o < o © < o O
oo © < N o o

_______
o o
N O
— — o o

70000
60000
0.25
0.2
A
0.1
0.05

SHVEYC) Ayand Sjusne Aund reubis



events

purity

events

signal purity

Phi-T

Neu roBa\yesD Teacher

600 E
500
400
300
200
100

0.16

OO0O0O00000000O0O0O0O0ORRRRRRRPRRPRRPRRPRRRREPRREPRPRPRPRRPRPRRPREPRPRPRPRPRREPRPRERER

0.14

0.12

0.1F
0.08 F
0.06 =
0.04 E
0.02F

background

Underflow 0
Overflow 0

signal

Underflow
Overflow

..........................................................................................

.......................................................................................

w

0.8
0.6
0.4
0.2

- A R . o -
""" ||||||i'||
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

signal efficiency



Phi-T

Neu roBa\yesD Teacher

c92/16 Q +

0.0222
-0.01675
-0.03335

1-0.0506

-0.0687

1-0.0862

-0.1032
-0.1199

1-0.1366

-0.1539
-0.1718
-0.1906
-0.2105

1-0.23195

-0.25475

1-0.2784

-0.306
-0.3337

1-0.36435

-0.39625
-0.4303
-0.4667
-0.50725

1-0.55145

-0.59995

1-0.6541

-0.71135
-0.7741

1-0.83965

-0.91135
-0.989

-1.07085
-1.16125

1-1.25985

-1.3633

1-1.4797

-1.5952
-1.7258

1-1.87535

-2.0281
-2.1865
-2.35655
-2.548
-2.75255
-2.9419
-3.16655
-3.43625
-3.71955
-4.09915
-4.6498
-8.1053

o O O o o
o O O O O
n I MO N <

S]U9AS

o

100
bin #

80

60

40

20

0.18
0.16
0.14

0.12

0.1
0.08
0.06

Aind

0.04
0.02

0
1010

2.207e+04

background
signal

Underflow
Overflow
Underflow
Overflow

e A S

(g0}

final n%tinput

SlU9AN9

0.9

06 07 08

05
signal efficiency

02 03 04

01

o O O o

Aund reubis

® © 9 o ©



Phi-T

Neu roBa\yesD Teacher

................................

[ejeojojojo)e]

-0.0005
-0.0021
-0.0033
-0.0047
-0.0057
-0.0072
-0.0085
-0.0102
-0.0122
-0.0143
-0.017
-0.0203
-0.0234
-0.0271
-0.031
-0.0351
-0.0403
-0.0451
-0.0515
-0.0568
-0.0644
-0.07225
-0.08385
-0.0951
-0.1056
-0.1215
-0.14
-0.159
-0.1795
-0.2038
-0.2309
-0.2669
-0.3023
-0.3469
-0.3982
-0.4548
-0.5241

1-0.6153

-0.7243

1-0.8533

-1.0258
-1.2634
-1.643
-2.3137
-69.0776

o O O
o
o O O
<

5000
0
0

1000

S]U9AS

100
bin #

80

background

0
1573

2.764e+04

signal

Underflow
Overflow
Underflow
Overflow

e A S

(g0}

final n%tinput

SlU9AN9

0.9

08

07

~0.4

0.6

0.5

0.3

0.2

0.1

< o © ¥ o O
o o o o

Aund reubis

signal efficiency



events

purity

events

signal purity

900
800
700
600
500
400
300

200
100

0.14
0.12F

0.1
0.08
0.06

0.04 ;

0.02

0.8

0.6
0.4
0.2

Phi-T

Neu roBa\yesD Teacher

i R T R R .0 i

[eoloNe]

[ejojolojojojoojojojojlojolojojojojojojoooojojojojoloojojlojolojolojolojojololooloNoNaoN iy ol o)

background
. Underflow 4.879e+04
: Overflow 0

: signal
: Underflow 3931
: Overflow 0
a i R | . a |
-2 - . Q,. 2 3

final netinput

"""" N A HA RS Sl T SR R S S B R

L P M P I T S T I M
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
signal efficiency



events

purity

events

signal purity

0.14
0.12

0.1
0.08

0.06
0.04
0.02

0.8
0.6
0.4
0.2

P T T S S S e T T T T e
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

Phi-T

Neu roBa\yesD Teacher

= . . . i . . . i . . . i . . . i . . =
OC00000000000000000000000000000000000000000O00O0O0O0O0ORR

................................................................................................................................................

x10 background
e PR R R EEEEE T R AR R LR EE R FERRRREEEEE Underflow 3.351e+04
= : : Lo : Overflow 0
e signal

Underflow 2136
Overflow 0

e 5

...............................................................................................................................................

signal efficiency



events

purity

events

signal purity

Phi-T

Neu roBa\yesD Teacher

900
800
700
600 E
500
400
300

200
100 I I ¥

PR

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOI—‘(»%

0.8
0.6 &
0.4
0.2

0

-0.2

background

] S A—
Z[ ] S S —

600
500
400
300
200
100

] : Overflow

Underflow 2.264e+04

signal

------------------ “eweeeeeee- ] Underflow
. Overflow

0.8
0.6
0.4

0.2

e 5

0 0.1 0.2 0.3 0.4 0.5

signal efficiency



events

purity

events

signal purity

X
700 E

600
500

400
300E

200
100

0.14
0.12

0.1
0.08

0.06
0.04
0.02

0.8
0.6
0.4
0.2

P T T S S S e T T T T e
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

Phi-T

Neu roBa\yesD Teacher

= . H i . . . i . . . i i i
o

OO0O0O00O0O0000O0O0O0ORRRRRRRRRPRRPRRPRPRRPRRERRPRREPRPRREPRPRPRPRRPRPRRPREPRPRPRPRRPRREPRRERER

= an) o2
e N T | P
— 1 1 1 1 1 L 1 1 1 1 1

background

— ; H : ; Underflow 0
= : : M : : Overflow 0
R EEEEEEEEEEE TS e L REEEETEY IRRRETEEE AL E L LR R T P Beeeeeeeenas signal
— : : : : Underflow 0
e et e eeeeeaeaeanaad eeeean e Overflow 0
= i i , , i , , i i |
3 -2 . 0,. 2 3
final netinput
"""" e o Al T Sl B B P Sl HR SR

signal efficiency



Neu roBa\yesD Teacher

Phi-T

M,

i e —

T

/85092 Q +

x10°

6.103686
4.40498
3.711022
3.711022
3.050034
3.010276
3.010276
3.010276
3.010276
3.010276
2.191535
1.505253
1.505253
0.9793887
0.827743¢
0.4906857
0.2878072
0.0785
-0.051
-0.239
-0.408
-0.63
-0.947
-1.146287
-1.521338
-1.833521
-2.181457
-2.46006
-2.584591
-2.743252
-2.925216
-3.052677
-3.052677
-3.052677
-3.052677
-3.052677
-3.052677
-3.052677
-3.052677
-3.333791
-3.750998
-3.750998
-3.750998
-3.750998
-3.750998
-3.750998
-3.760372
-3.933012
-3.933012
-4.076586
-4.386354

o O O O O O

100
bin #

background

Underflow
Overflow

o

O

signal

o

Underflow

o

Overflow

x10°

(g0}

final n%tinput

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

signal efficiency

0.8
0.6
0.4

0.2

O 0 © < «
—

Aund reubis

SIEYE) Aind



Phi-

Neu roBa\yesD Teacher

S]U9AS

2.645173
1.88367
1.723735
1.713321
1.283207
1.073673
0.889773¢
0.889773¢€
0.886416
0.866662¢
0.8612607
0.846491¢
0.771264%
0.699701
0.655275¢E
0.655275¢%
0.609764¢
0.479788¢
0.1952457
0.0723
0.0444

0

-0.181
-0.383
-0.727
-0.97
-1.16694
-1.270116
-1.511905
-1.633147
-1.838048
-1.94984
-2.067987
-2.112601
-2.234951
-2.26841
-2.304778
-2.375927
-2.548194
-2.715183
-2.798551
-2.861689
-2.927754
-3.112944
-3.276287
-3.403554
-3.561388
-3.690131
-3.854836
-4.072237
-4.832471

100
bin #

. . N )

o o oo

= : : :

c : : :

3 T : : :

5 = : : :

IS Iz : : :

1S 2 T T P A e
o 3 o= -T/_
=9 |18 : :
[T [T . . .
T 9 T O . . N
(=g > . . .
59 29 : : : _“m
R S P TR R .
P ; ; T
e Feeenns S vy W e —
; : ; : ! )
SR SO SRS S A N
: : H ' : )

o[ : : : : |

S T

U IILLELT LTI T T LTI o
o o o o o o'
re} o 0 o 19}
3\ N = —

final n%tinput

il
et
____________________”

—l

0 © < o O
0000

Aind reubis

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

signal efficiency



events

purity

events

signal purity

600
500
400
300
200
100

0.14 =
0.12 F
0.1E

0.08
0.06

0.04 5

0.02

0.8
0.6
0.4
0.2

Phi-T

Neu roBa\yesD Teacher

H . . . i
o

OO0O0O00000000O0O0O0O0OO0ORRRRRRPRRPRRPRRPRRPRREPRREPRPRPRPRRPRPRRPREPRPRPRPRPRREPRRERER

background

Underflow 0
Overflow 0

signal

Underflow 0
Overflow 0

....................................................

..........................................................................................

..........................................................................................

w

......................................................

e 5

..............................................................................................................................................

.0.I5.
signal efficiency



Neu roBa\yesD Teacher

Phi-

..f..........,..............—........m
! . I
e [

x10°
o

o

o

o

o

60 1
+

3.623053
0.942393¢€
0.883660¢
0.685016€
0.685016€
0.685016€
0.685016¢
0.685016€
0.685016€
0.669291:
0.4519777
0.4519777
0.4519777
0.4519777
0.4519777
0.4519777
0.4519777
0.4519777
0.4519777
0.4519777
0.4519777
0.4519777
0.4519777
0.272944¢%
0.1618364
0.0918
-0.0361
-0.0648
-0.145138
-0.205456
-0.248
-0.333658
-0.447
-0.553
-0.575
-0.750381
-0.837832
-0.911
-0.97
-1.12623
-1.162075
-1.269722
-1.345842
-1.420027
-1.435821
-1.46918
-1.568556
-1.622258
-1.750545
-1.817581
-2.888712

0.3
0.25

0.2
0.15

0.1

Aind

0.05

100
bin #

80

60

40

(32] T
o O oo mu
o T
c J 2
3 T ]
o 5 . :
e ]
HENEE - 0
c 3 |oz N ]
=9 |£L :
5§ |23 : b
Mv c > Ol v
S0 |20 1 :
. p
H 4+ b
: 12 1
: Q |

: 1 E
L = ]
o0 1]
c J
I ]
c ]
y— J
................................ H— 1

)

................................ N
\ ]
S mmemnm I i
clLLL DL il _______________ 111

o o o o o o
o n o w o
o™ N N —

SlU9AN9

o'

< o 9 <
c o o o

Aund reubis

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

signal efficiency



Phi-

Neu roBa\yesD Teacher

2.610164
2.16146
1.980251
1.672024
1.548566
1.397517
1.115952
0.928693:
0.784049z
0.6900692
0.444892¢
0.291630¢<
0.118966€
0.0319
-0.169
-0.264
-0.408
-0.572
-0.751
-0.955
-1.093379
-1.296842
-1.428697
-1.604831
-1.854834
-2.01507
-2.051511
-2.276328
-2.521864
-2.64437
-2.64437
-2.64437
-2.654086
-2.707768
-2.707768
-2.707768
-2.707768
-2.707768
-2.707768
-2.707768
-2.870797
-2.870797
-2.870797
-2.870797
-2.870797
-2.879322
-2.98749
-2.98749
-3.04999
-3.207267
-3.887921

100
bin #

60

. )
o o oo
= :
c : J
3 T :
> =) : |
IS Iz :
1S = P T PO S S
oy |ez : N
5% |o% ;O
T 9 T o
[ > g
D0 D0 . M
"
]
: T
. —
: 13 1
: Q |
I T— C ]
: +—
A B do® e o
c |
_nla ]
1 < :
= |
..................................... o 1
......................................... o ]
m_ . . . . . 4 . . . s ”
x_______________________________ _______________ 1R
O o o o o ' -
S ®» 8 B 8 B ° ©®@ © ¥ o ©
® N & < - o o o o
S1U9Ad Aund reubis

0.5

0.4

0.3

0.2

0.1

signal efficiency



Neu roBa\yesD Teacher

Phi-T

(g0}

4.82625
3.060426
2.929962
2.784657
2.602523
2.459434
2.308002
2.26243
1.996902
1.798648
1.633336
1.481048
1.181839
0.9526582
0.684092¢t
0.340180¢
-0.0581
-0.553
-1.017285
-1.315286
-2.313525 o A N N
-2.313525 : : : : : : . : : : : : : : [i P s A R
-2.313525 S S A S A A
2.313525 AN B A R A N
-2.313525 : : : : : : : : : : : : : : B
-2.313525 : : : : : : -

-2.313525 : : : : : : :
-2.313525 T A S
2313525 A A T A
-2.313525 : : : : : : : : : : : : : :
-2.313525
-2.963212 S S : : : : : : : : : : : :
-2.978855 : : . . . . : : : : : : : R AR FERREEE ! REREERRERREY (e
-2.978855 A 1 e : : : : : :
-2.978855 : : : : : : : T T T T g : : : ! : 1
-2.978855 A A FU P S S — : : : : : i
-2.978855 S A oo E
-2.978855 S S A e :
-2.978855 : : : : : : E : : : : : : : : : : : : 4
-3.352995 : : : : : : : : : : : : : : : : : :
-3.361705
-3.388354
-3.388354
-3.411621
-3.411621
-3.411621
-3.503434
-4.003593
-4.003593
-4,552101
-5.503341

100
bin #

o O oo

background
signal

Underflow
Overflow

80
Underflow
Overflow

60

final n%tinput

X ___________________________________3 __________._ _ |11 _ 111

0.6 0.7 0.8 0.9

0.5
signal efficiency

0.2 0.3 0.4

0.1

— O © 9 o o o _ —
oN = e » O B o ® & 8 ° ® © ¥ o O
000 332211 0000

SHVEYC) Ayand Sjusne Aund reubis



Phi-T

NeuroBayesD Teacher

Network at iteration 100

.7.7.

=, 7
7 P
///’

© 0N O O A WDN -

e e N e < i =
© N UM wWwNPRP O

N
o

N
=
000000000000 000000000

W W W W WwWwwwwhNhDNDNDNDNDNDDNDDN =
N o o0 WNPEP OO0 NO OO bwDN ©
....'..........................#.%.

w
(o}
0000000000000000°O0

w
©

input layer hidden layer output layer



	Contents
	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40


