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01. READING WEIGHTS
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WEIGHT-SPACE PROGRAMMING

m
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1 -0.061 0.011 -0.009 0.090
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WEIGHT-SPACE PROGRAMMING EXPERIMENT SETUP
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WEIGHT-SPACE PROGRAMMING EXPERIMENT 03
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02. WRITING WEIGHTS
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WEIGHT-SPACE PROGRAMMING ASTRAINPUT EXAMPLE

4181 4 Astra &= of|A] @ ZHal Al 7| S

oneshot_repair & - reply/prompt.txt
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Atgkel =2 ZHEa X Y| A 7| =K & H =Lt

o

ZH HA SH|-HIF - BAIZ - S HO| ZtHet Y4f, 2HE -0iE - S - H 4 74

L. WHE 67971 2=k X2t S e= 6712 2|0|. &3 =X 2 F 1674

M X2 actor A|AtAITE MK THE K], 242 M4 X scaleE E7|SHH value head= H|2|
I 7|15 2562 D5 A|7F X5t EA|QF oF | I[AE2| 16 step 7HE fIX[- HF 7| =

ZM: 2 GitHub X7| ZEXTE . MM 213
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WEIGHT-SPACE PROGRAMMING

Aot ATy AN 3 )
27t 419 glo] Bt ol S

ARA HOJL} - Takehietal., 2026

2 A
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679 — 128 > 128 X5— 16 - 75X 3.5% HE

[l After Astra’s edit

EXP04 - =5 -F7 D= gl

PPO (faded): stuck on the ramp

It changed only 6,073 of its 171,664 weights (3.5%).
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WEIGHT-SPACE PROGRAMMING EXP04 - =3 -F7t D=8 §lF

0%0i| A

-

3| Mz

o O
'ZEE %Egt %;:EIE*JEIEIWIH =™ ™ - 52562 HAE AM S - HE EHAE 1,0243
4 A=t dss o oflmAE sl*OIEH step 47} O}l DEHAEWMN SH £

[l After Astra’s edit
PPO (faded): stuck on the ramp

It changed only 6,073 of its 171,664 weights (3.5%).
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ARA HOJL} - Takehietal., 2026

EXP 05 - &5 - AP

Breakout Seaquest Asterix

A F&l.Halst AATE . Q=2 HA| H|2
600 = 32— 32— 6, tanh - £7| 7}5X%| 0

oI} A|IE 1,000 episode - sticky action 0.1 - Z|CH 10,000 step

AlSH o
=2 ol

olo
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WEIGHT-SPACE PROGRAMMING EXPERIMENT SETUP

28 57 A2 E HE 22 MinAtar 33 548

A 10X 10 MinAtar Breakout - Seaquest - Asterix, A|IOtCt 5 HM| xkA
Y 35 600—32—32—6 tanh MLP, 20,4867l 2t 25 00| A A|Z

e 6X'd: player-danger-reward - projectile - trail - gauge

L 6HS ZXl: no-op- left-up-right-down-fire, softmax M =2l
Astra 2= AY A -AATE + AES HH + 7S 2 XA

4 cHA| H|O|E - loss- gradient- £ - =51 - AHH rollout 210] $F H H[E

H| 2 Z2 1% PPOS 100M &= 500M step &4, 02 seedQ| X| 12k
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HE EX A2 Setup A S & 22 38/75



WEIGHT-SPACE PROGRAMMING ASTRAINPUT EXAMPLE

4181 5 Astra 212 O|A] @ 2Ot AATRC

Breakout &% - X| X7| message.txt

Ael A& o FEE 94 §ME Aot S QEOIC

=
oo
|t
(1]
=
ujn
o
Okl

S 97 HE2 M +1H, 38 SXH 58

e = MinAtar 1.0.152] minatar/environments/breakout.py ZA| X|=
olxal X o 670 A{'2 Q| o|O|2t &S 0-5, sticky action 0.12 HH
x| 7tEX]| 600—32—32—>6 @MU BE ZIE 02 T LRt 72 &y
XI|ZEDEQ| M S MY - o0 29
player =I5, reward =&
projectile = &, trail = 52| =M 2|X]|

danger2t gauge= O| AIUOA &40

EM: S GitHub £7| ZEXE - N 3= LHA LE 39/75
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ARA HOJL} - Takehietal., 2026

A

Breakout

Seaquest

Asterix

PPO
100M steps

15.8

5.6

25.8

PPO
500M steps
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55.2

EXP 05 - 8- AP A8 g

ojo
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Breakout2| 500M PPO CHH|

LIHX] &= Ao A

— Lo A
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WEIGHT-SPACE PROGRAMMING SCALING WITH TOOLS

03. SCALING WITH TOOLS
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EXPERIMENT 06 - GO

HI =2l 1A=
1508t 719
1= X|of] S}

9X9 H|‘=-T A A
Wit =s= o4 POﬂ = M= Hluw

rI

Hf% i . dE" Ax
ython-0/10/25/50%] ™7t

A . ol AlG
+u%jﬂgﬂegg@

_|0P

a2 23 & 7' o[ofX]

llllllllll

43/ 75

e
1598
T591%
199"



WEIGHT-SPACE PROGRAMMING EXP 06 - Python + H|gt H7}

k=X of]
HIE 2SS 2437} 13 512RelUX 6 82/l #ES

9X9 Go
BE 715X Z 00i| A AlEf

CPU Python2 & tensor 4 - 24
=X f|tt|ng tree search 2X|

po 1147f | pass(HI7t =7 & 12])
518 5l%:0/10/25/ 502

8t passi= &0 12827| = 2562810 W} S 0T,
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M 6 9x9 HS o] JHEX| A

A= 9X9 Go, 243—512 X682 RelU, 1,480,2747 7I=X|

o 8171 X|™ X 3H: Lf & AT = -8 Xt2i| EA|

=4 817 %49t passe| Z%l; 8 £ O0tA 3, s

x| el D= 713X 0; CHA HMol =3 gl

Astra ™ HIS &) - Mgk M + 715X 7] - M& =+ + d[etEl "It
Hlzs&E B 0-10-25-50 pass AMd; st s =2 x| 128H7| L= 256=2H
Hlst 8% - fitting - B4 - =7 B HA M. olEul 2

H3 &71 PPO = Mo 22t 2,00047(; 54 Mt =

EXPERIMENT SETUP
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WEIGHT-SPACE PROGRAMMING

A8 6 Astra 2™ OlA| @ HIS A2t Python

budget_50 &% - X turn 1 message.txt

A 75X E 20l LIESHK] &1 Python2 =2 210 MESHA| ot

i 4d OX9HIES 2| -Xtat-1f- B2 740 ol H 7582 HF

WY Ho 370 B 82 S, 0 FELL 022 A|ZSH= 147H tensor |3
e I CPU Python, numpy-PyTorch St RX|&l= /work O, £[CH 1202
M2 Hst QIE{Ul- GPU - HIS 2t0|E2{2| g3, PythonOllA] Mgl =1 Mal ZX|

ZX: 27 GitHub X7| TEZDE . MM 2 I = HEX L E

ASTRAINPUT EXAMPLE
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WEIGHT-SPACE PROGRAMMING ASTRAINPUT EXAMPLE

2151 6 Astra 2= O|A] @ N|stEl LIl s &

budget_50 & - X turn 1 message.txt

g Z7ILE =T BIHE 2|l 508 @ =5HH 7HES XS 2detit

games T3 o HOj| Z[CH 1283 7|, MTHE ot F7| - HE-WHF 2 E diet
positions =3 Z|cH 256=2Ho| & = -2 - = E, QNSIH 24 2T dist

=X Aret gradient - Cl|O|E] fitting- E2| B - WI} =51 5 HAA A FX|
XE NE ol &t2 2= ALESH F| M HE tensorE MEstn AAet 2HE 4Y

EX: 37 GitHub £7| ZEDE - 4N A3 UK LE 47 /75



WEIGHT-SPACE PROGRAMMING

& O =ho| HES SE= =

one shot 10 25

forward passes Astra could use

PPO (32X2),seeds 0/ 2: dark/ light green
PPO (512X 6), mean: orange dashed

ARA HOJL} - Takehietal., 2026

EXP 06 * Python + H|gt ™7}

S 37| PPO ALl

100

PPO seed 0 PPO seed 1 PPO seed 2

0 passes 50 passes

2} 02,0008 7|, s B - SE(%)
| :

PPO 20.48M &7

48 /75



EXPERIMENT 07 - SYCOPHANCY

o= 2EO
AMEXe| 2ES
==t

Z2 Gemma 3270Me| = SALE
7= K| EM0] attention 2% =7}

* A/B 2 J}EXK|
1E Python- &% attention &
27 MM et a2k XM forward

- =0 —1d

A dHE 7' O[o[X]
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WEIGHT-SPACE PROGRAMMING EXP 07 - 7}5X|2F 24

—

7 e blger Mk o) A2 A5 oY
LH A
7h2{d 2~
NELT: * |
M= o .ZHAZ D EUSMSI HAM IS K|S A=
e 2 3% off &2

=2 A S HSES T2 HIZ

1-3%

Honest Sycophant

A RA MOjLt - Takehiet al., 2026 50/ 75



WEIGHT-SPACE PROGRAMMING

AlS] 7 ™MEFSip) Of &S] MGl J1

= =3 od = =

CH& Gemma 3 270M IT 18%, & SAHZ M 34 WEH Of AL X =5Y
CHAY =7 Z2 QA EE seed - UH; B HAD 2|8l 3 epoch O|MZEH

=M 23 embeddingt F2l &HZE 11 7; Xt0| = transformer L0l &}
1X} Astra &= A/B 7tEX[- = ME + Python X 24

2X} Astra 2/ A/B A 7= K| - tokenizer + M|gt=l attention 2t&

=3 of| Ak Python & 24 1kt %|c 603; 2Xt Python - attention 4 %[CH 209
=X AN amm. MM B -CHE 24 2523 g%

a5 TS K|0F 4N = AIl; attention & 3% & THH

EXPERIMENT SETUP
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WEIGHT-SPACE PROGRAMMING

4191 7 Astra 2121 of|A]| @ Z=X| Ot H| 2

weights_only_1 - pairl - &H| t001/prompt.txt
A/Be| HEE &7[11 W& 71EX| X0[0{| M = XIO| & F=Z 54| StLCt.

H2Z3 Xtz A/B2| LHE 18F 7tEX| - config.json, 22 HAlO = st&ot £ REO2H= HY
21 ™8 embedding- =35 - tokenizer M|, X =& HE -t MY 22 0|F HISH
M e 27| M8 /case/A-/case/B2t numpy Python Z[CH 602, Python &2 0t Htat
2H .- Hef OIEY A/B2 2t 22 «/IZ M&E, =Xt MY - &y 2% .- =H ZX|

EX: 3l GitHub £7| ZEZE - MM 23 =LHEXA LE

ASTRAINPUT EXAMPLE
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WEIGHT-SPACE PROGRAMMING

aled 7 Astra 1= Of|A| @ attention THE! 2=

attention_tool - pairl - 4| t001/prompt.txt

AstraZ} 12 HIAENM £ 2EO| 0|H EZS 0Ot FXSH=X| 2HE0tLL.
X7} X2 A/B TAl| checkpointt tokenizer, 2 embedding2 & ZH0|AM S

3|2 A= AstraZl £ X|Cff 1670 HIAE 2 128E 20| T 2E Q| attentionDt Hist
it JH % -5|EE attention IRt EE SES TIAUZ Hiet
M. Het PythonX} attention 24 20%], & - hidden state- MLPg{2 & 27}

EX: 3l GitHub £7| ZEZE - MM 23 =LHEXA LE

ASTRAINPUT EXAMPLE
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WEIGHT-SPACE PROGRAMMING

K™ M B AEQ| gttentionS &£
5| M A D& DD
ARA HOJL} - Takehietal., 2026

Head 10.27} EitH

FIX0M H= 2

Where head 10.2 looks from the answer position

B the question’snumbers || the user’s answer

Honest model

Sycophant

& Figure 2 - attention H|E2 &= X0|2| TtA{0|H 213t ZHZ OFL|LCY.

EXP 07 -

attention

b

re
A4
8l
N

54 /75
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WEIGHT-SPACE PROGRAMMING EXPERIMENT 07 - ATTENTION

27} B3 olHY Y mhe A

“3 + 4= 20IRIJIR? A= 0| 80|2taL ‘HzfehL|ct.”

=X YE2 7 - Pair 20{[A AfEet 258 EE2| ot 0

X771t 2t= T HE0| HE9| X2t AFEXt M[eh = O{C|0f| attention % F=X| Hlw
48 EHH2 MSotX| g4, 2t 59| =9 attention THEITH 2=

e A N orHd Astra THH Astra®| EilE 21t

Pair 1 B B 90% =P

Pair 2 B B 97% K|

Pair 3 A A 55% =P

DeepShark Lab - M#H7| 55/75



EXPERIMENT 08 - TARGETED EDIT

HlE QRE
=X +82=
1L}

LS L—

Qwen3.5-0.8B9| tt=E 2=
&= MLPOl|A 131,07274 2t X

DA JESA-Hs =X
Python-10/25/50%] H7}

sf E7 9 2Y Ay

a2 23 & 7' o[ofX]
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WEIGHT-SPACE PROGRAMMING

Al - cHe

HE

A=

Astra /&

28 8 Qwen 7t3X| HEL} HZ

Qwen3.5-0.8B HIAE T 24% thinking on; &% A1{ 42
GSMS8K train 7,469 MATH train 7,275 AIME 714 (™ &2

HEISX + A

>
MO

M-HE+ &M -HE - "ot =5 A
=&E 10-25-50-pass &8, Python Z = Z|CH 300%]
1 passof| Z|CH 5127 EH; §2 - WY SA| H{™ 2} Z|CH 256

1 passofl Z[CH 1,0247 EIAE Q| log-prob - LI 5 AEf 2=

gradient- =& - g Lf A& - °|E1 =
%& norm- ¥ embeddlng

el 32X . chattemplate: EZLIOIN - 1™ AH QK| 7I5X|

HXE.tensor MA| Lz i TE

oy

g
ox

EXPERIMENT SETUP
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WEIGHT-SPACE PROGRAMMING EXPERIMENT SETUP

2151 8 ™I Qwen HiX|Of3 et MEZ A

Hlud 4] MHE 7tEXIe fEs sYet 1™ Wit Yo = H|w

SHH 34| thinking on, BtA|X 20| = OFX[} 2t A & AH; £ 32,768E2
e temperature 0.6 -top-p 0.95-top-k 20 - presence penalty 1.5
ot HE MATH-500 2X|% 43| - GSM8K 2% - AMC23 162

2=t 2hzt Minerva Math 4%] - OlympiadBench 43

7|El S GPQA Diamond 43| - IFEval 28] - MMLU-Pro 11 1,0002| 2} 13
A - 2 H MEH HEHE Wi IFEval2 strict prompt-level &t E
HH Xk Astras 2T HIt 28 - HE BX| ¢3; HE HMEE= 22

HE EX A2 Setup A S & 22 58 /75



WEIGHT-SPACE PROGRAMMING ASTRAINPUT EXAMPLE

A3 8 Astra GlA| @ Xtz et Z£7| X|A|

p50c - t001 X7| TEXE

15Xt s ZHE 1, < o] elg Hof BX[E5E QFTICY,
o FM /model®| 7tE X[} /practice| EH= 27| &, /workdl= M- HE 2 E ME
=M ¢4 JSONLS| id-source- problem-answerE H|&; GSM8K2t MATHO|= i E3t

27| XA Qg -2oth B2 ot THS FIRHSID, §I0I0| B 3 - HE - wEe 2HE +H
e 2 uHe M= A CHAOE 02| MIAl 2|5 It 28| Astraol SIH3HX| o4

ZM: 2 GitHub X7| ZEXTE . MM 213

rir

SRR} L E 59/75



WEIGHT-SPACE PROGRAMMING

A3 8 Astra 23 GlA| @ =7t H|E ghAl

p50c - t001 X7| TEXE

Python2 7t&X| &4 - HEN 20, OH JH2 H: WIt =2 K|ehetrt.

71=X| API NAMES - load - load_original- save_edit & 0|2| H2|; CPU Python Z[C{ 3002
) £ 50 passz EH MM £= teacher-forced 2H%; ®2 - MZ H|W = model: both
x| At =& - gradient-H'E L A - QE{Lll 2X|

= < £ E norm- YEHE - tensor MA| L2 HiE HE 2X|

IS M= 50 pass 2 /work/edited?| tensorE M&6t12, Hi# LHE-2H - 7|t 20E 22 HYE

EM: 2 GitHub X7| ZTEXDE . MM 23 =HEX} L E

ASTRAINPUT EXAMPLE
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WEIGHT-SPACE PROGRAMMING EXP 08 - Python + H|gt H7}

8 74 ot 45 M| Hd =
b N

IHEK| S

0,0160/()% CH e Qwen3.5-0.8B - 245 - thinking on
AE A= GSMS8K train 7,469 - MATH train 7,275

Qwen3.5-0.8Bo| HtE @ 2= 4 CPU Python - 7t&X| 47| - M7|

=0[7| /5 7%3*% Hotrt,
= 10/25/50 W7} =& o4t

ATEE =X gradient- & £

%= 7= MATH-500- GSM8K:- IFEval S = HIX|Ot30{| A Al

A RA MOjLt - Takehiet al., 2026 61/75



WEIGHT-SPACE PROGRAMMING

Al i Al O
AlIjjol sal=2
o= I
T'_'x'“E T

-
=9
x7| o1z ErE 20| £2 S
ol ZEC}

ARA HOJL} - Takehietal., 2026

EXP 08 - Python + Mgt ™7}

SHZ OHX|X| £5t= Qwen?| il 2%

6

o0
&)
—
(o

X7| o £HHO| MATH-500 base?]

E2or 8 EZz =g

HIS 2ol WM E ZREMLPYUE X E15-190) BX JY
W | s &

62 /75



WEIGHT-SPACE PROGRAMMING EXP 08 - Python + H|gt H7}

= MLPE R 2 Z0|7| s SRS HHRLL
MEHE] )
== 15-195 MLP2| =& AZNA
2216471 B U
M,
Heiet oA Hh=5ap B El
layer 15-192| down projection HISF MBS XX

oA & 131,0727H 2tS HEtLCL.

— 50-pass ’é°"2l X E MECR NE

HZFer 24 131,0727H - FA| 7S X|2] 2F 0.016%

A RA MOjLt - Takehiet al., 2026 63/75



WEIGHT-SPACE PROGRAMMING

MATH-500
7.9%0{| A
48.1%=

Jkl-*
OO

GSM8K 13.8—67.1%, IFEval 21.

0—62.3%.

ARA HOJL} - Takehietal., 2026

EXP 08 - Python + &t T}

MATH-500 GSM8K IFEval

M Base M 50-pass HZ

fjo

MATH-500: =H|OFCH B 470 S d-dol Sl 5| HIES Al

ruI
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WEIGHT-SPACE PROGRAMMING

EXPERIMENT 08 - EVALUATION

Qwen?<} Z71 fix|o3 -

CtE 2ol =
LI'EI'JLOICI:I'o AMC23

Minerva Math
HIX[OI3E B2t ME == L2
C}. OlympiadBench

rr

MMLU-Pro 1k

GPQA Diamond

ARA HOJL} - Takehietal., 2026

Base HE
0.5

1.5

1.3

40.3

22.7

temperature 0.6 - top-p 0.95 - top-k 20 - presence penalty 1.5 - max 32,768 tokens
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EXP 08 - Python + M|t Zi7}

WEIGHT-SPACE PROGRAMMING

GSMS8K IFEval

MATH-500

Ki

93.0

21.0

13.8

7.9

Base

87.2

49.0

25.7

12.3

10 passes

25.1 39.9 86.4

14.1

25 passes

I MATH-500011A 32,768 E20] =

¥

—

-
(<)

66 /75

Takehi et al., 2026
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ADDITIONAL EXPERIMENT - GEMMA

15X =30}

= =MS

ol ZolXl= Xetch,

|

HHE0| M2 Gemma 3270M
LEEioh 3 Mz ofM2 O|z2kl

1= Gemma 7tEX[- & A
1E Python-5/10/25/50%] H7}

27| St T Y DY A

a2 23 & 7' o[ofX]
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WEIGHT-SPACE PROGRAMMING

FIt 48 Gemma % 53 HH

T}A| - CHA Gemma 3270M IT, 185 - Z 640, HI=0| X2
Astra &= Gemma 7tEX[+HE X -4 + ME - HIF =7 HA|
A= A= GSMS8K train- MATH train, DEV MEiE-HOLDOUT &el&

n>
o
=2
rx

M7t oA Astra0ll 7! MATH-500, X 4ME I

MEd no-thinking- £[CH 8,192E 2 - temperature 1.0 - top-k 64 - top-p 0.95
kS| HA B M g1O™ Final Answer - OHX| 2 =XtE FESH=

ol 41 QwenZ} thinking- 20| - ME3 - ’iF =740 & HlW ZX]|

Ao REIO[ £

oIr

=2 E 5-10-25-50-pass &A; ‘d-d o pass Z[CH 2,048

EXPERIMENT SETUP
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WEIGHT-SPACE PROGRAMMING ASTRAINPUT EXAMPLE

Gemma Astra &= O|A] @ X2} A4S X|A|

g50b - t001 X7| Z=2ZE

tEX|erde 2XE =10, WY UHE =A<t =18 =XE HA | A[ZIC.

Hr
it
=
02
)
D
3
3
Q)
w
NO
|
(@]
=
=
10
0%
id|
mo
N
r>-|
00
N
oA
>t
=
ne
>
oz
ot
HH
rlo
Ral
oz
>
&2
0lo

GSM8K 7,469F X2t MATH 7,2752A; id - problem -answer - s 22 JSONLE K| =

rf
>
>
HU

M Toll DEVRF HOLDOUTS 2:&(5t1 IDE K& ME - ZH0i[= DEVEE AFE

ox
ol
2

>+
Rasd

Ot 7tZX|E ZH £H; 2[& MATH-500 2X|l= 371stX| &S

bt
N
uA
Mo
>
=2
i
10
\u
rr
[HH
o
il
i

EX: 37 GitHub £7| T2 OE . AN 3= LEXLE 69 /75



WEIGHT-SPACE PROGRAMMING ASTRAINPUT EXAMPLE

Gemma Astra OlAl @ "Wolel 4H 2

g50b - t001 X7| Z=2ZE

Z2 EN0|A 220 WA S "l wstd, of THA|Q| sfAlnf 7 E S AHSHA| otCt.
S = oAt Python Z£|CH 3002], W7} & 50 pass; 44 %|C 2,048, both™ 2T 1,024

re
J)4
Y
i)
I

Y- = XO| - EELXL 2 Al LHE 243} token log-prob &2 &2

Mok M 23 -gradient-7E Wl 22 Hd FX|; 0 2= - Lo Mof| 2= -4 Otz 7HES BF
A= H|= M HES /work/editedoll E7|12 23t BELRAIE E1; {F2|5HX| G0t
Sk T 2

=X: 27 GitHub X7| TETE - AM| 23 = UEX E 70/75



WEIGHT-SPACE PROGRAMMING Z71 449 - Python + H|$h T}

yZ: MATH-500 HEHE (%)
HIEQ | G K=J

Gemmall= 10

Gemma 3 270M - MATH-500 M™EtHE op

CC 2 roy
LEEiol ;
. 6.8
ofAlF 1S
C)I: ©O HAIEI= )
28t X2 QR Y BustH X
2 MEe| vt HetAo|Ct, 4
-“i\ 2
( o
\ Base 5 10 25 50
NWaz=

e xZ: 7t S & of|AH(passes) - £[CH HSt+0.9%p
Qwent thinking - & - EZ2 H|ot Z710| Hat 2IF Hlw 27¢

A RA MOjLt - Takehiet al., 2026 71/75



WEIGHT-SPACE PROGRAMMING CONCLUSION

Conclusion

H=O0| MA|et Ctg H+ &

DeepShark Lab - M 7| 72 /75



CONCLUSION

WEIGHT-SPACE PROGRAMMING

Conclusion - 22 HFIL}

HE | LMO| 7t= K|

|
[N
0%

10

ol At

ol
%0

.l

ks

-3t A0{2 copying head A&

Q. £

A

Hil

o4
Joir

i

o1
OH

2 Q2 oy

I.

K2k Aot Qwen?<
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CONCLUSION

WEIGHT-SPACE PROGRAMMING

HISE
O O

o] X|Qtst

What Comes Next? - XX}

= 0fo|C|of

oA
=

%0
Jlo

10F
100

H|E Z0|7]

~NO
K

0io

10l
R
4

0

e

ald)
M

==
w

=l
B
0
KA
mr
1|0

ol

H

AtLlO|L) =5 RIS JHS A

MHH X7] e

HE AOJof| =2 S 7|5 =|2& F7/7

=1
| —

M2 C}
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WEIGHT-SPACE PROGRAMMING Q&A

Weight-Space Programming
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   h 1 = t a n h ( x  W 1 +  b 1 )


   h 2 = t a n h (  h 1  W 2 +  b 2 )


  l o g i t s =  h 2  W 3 +  b 3

