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A

Data collection c Outcome labels

Clinical symptoms
Sociodemographic data
ClassiA Schizophrenia Yes Remission Remission

[=] R4
Healthy controls Schizophrenia —
n =169 n =195 Input Output . L
. = 2 Dignosis Negative subtype RSWG remission ¢ Percentage
baseline Multi- 9 transition riteria reduction PANSS
follow-up task executive function Class B
_ ssessments X
Machine learning classifier
. Healthy control No Non-remission Non-remission
Subtyping schizophrenia
n =86
Pipeline steps
Step 1. Classification modeling procedure Step 2.Classification-important EF dimensions Step 3. Linking EF dimensions and individual psychopathology
—————————————— 100 repetitions -----oooee
i 0.0 02 04 06 08 10
Data :> Stratified-random splitting high Individual Symptom-Load
preprocessing _— accuracy in Go trials (0.1363) %’-‘
Training set | reaction times in neutral stimuli (0.0821) —*%—— / Subject2 - 8 n
—
2 reaction times in Go trials (0.0689) # > g s"""“’ g
5 2 2
S = 2 Subjectd - 9 “
Nested —_— = £ . ) — \ & G —
B = g accuracy in 750 ms (0.0610) -
cross validation £ E Subject? n
=
—) reaction times in congruent stimuli (0.0575) Subject S “
——— —_—~ < Individual level  subject7 - 8
Group level . )
accuracy in Nogo trials (0.0543) x susjects B -
\ Mixing cost (0.0531) S Sublect AN IS
\ j PAI;S_S PAI_;S'S PANS_S PAI;SS
accuracy in 1,750 ms (0.0425) ( Negative Positive Affective Cognitive
low
ensemble;
Base classifier Meta classifier -02 00 02 0 ez 04 06 08 0
Mean SHAP Values Model output value
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Initial Screening
(Total psychiatric

inpatient)

(N =580)
|

Eligibility Assessment Not meeting study
I i ion criteria
(N =310)
v
Met inclusion criteria for
diagnosis of F20.9

(N =270) Excluded pr dropped out (N= 75)

[
Due to illiteracy (N =35);
Demographically - - Declined invitation(N =40);
matched control Control Group Patients include
participants Recruitment
(N =169)
Review of
electronic medical records; - . see -
PANSS assessment complet Diagnostic Classification
ed by psychiatrists;

Sociodemographic questionn

aire;
Six EF behavior tests; Sociodemographic quest
Raven’s Progressive Matrices; lonnaire;

Six EF behavior tests; Positive subtype
Raven’s Progressive Mat
rices;
Ambiguous cases
(N =19)

T
4~6 week follow-up

{N:=86) Lost to follow-up (N =109)
PANSS assessment complet Discharged from the hospital(N =98);
ed by psychiatrists; N Withdrew due to concerns about
six EF i performance affecting discharge
tests; timing
\ (N=11);
Different definiti of
Criteria for remission Outcome assessment based on subtype memberships
L]
Reduction Change
in total PANSS to Secondary negative
score symptoms
Yes
Remission Non-remission 25%(N =68); 35%(N =48) 25%(N =18); 35%(N =38) Yes No
(N =58) (N =28) 50%(N =16) 50%(N =70) (N =64) (N =22)
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EF dimension I.
Inhibition

EF dimension Il.

ber
Remembel
order. 105280 L order
Jocation

No time limit

No time limit

EF dimension Ill.
Switching

i Interference inhibition
I
Inhibition <|

0
1
! \ Response inhibition
1
1
1
1

[ | | M

Trial-by-trial recording .....

Executive { Maintenance

functions % Working memory 2
|

1
Totaling 19 variables to assess three EF dimensions i""-’"sio 5 i { Updating
(i.e., 14 variables from 6 tasks and 5 composite scores) ns. i Switchi -
) L S
L \(Cognitiveflexibility)-, Switching
1
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reaction times
in incongruen
stimuli

reaction times
B in neutral st

Updating and switching

cOMpPosite composite

Inhibition and switching
composite

accuracy
in 1750 ms accuracy
paatingy in Go trials

= Schizophrenia
== Healthy Controls

in corsi block test
and updating
omposite

accura
in corsi block

ibition composite

accuracy
in Nogo trials

¥

C

¥

stroop interference effect .

reaction times in neutral stimuli - (@)
reaction times in congruent stimuli - (@)
reaction times in incongruent stimuli @)

accuracy in Nogo trials { ©Q

reaction times in Go trials - .
accuracy in Go trials-_____________o_ ______
accuracy in 750 ms (@)
accuracy in 1750 ms - (@)

accuracy in corsi block test -.
span in corsi block test - O

span in digit span backward task - O
Mixing cost @

Switching cost{ @

Updating and switching composite Q

Inhibition and switching composite - ‘

Inhibition and updating composite .

Executive function composite] @  © m<0.01

®  Small (0.01 < n? < 0.06)

Inhibition composite {@ ®  Medium (0.06 <17 < 0.14)
® Large (n*20.14)

I. Inhibition

1. Working
Memory

11l. Switching

Composite
scores

000 005 010 015
Eta-squared (n?)
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Group-level feature importance

o
A B n Healthy controls | Schizophrenia n d
accuracy in Go trials (0.1363) ]
reaction times in neutral stimuli (0.0821)
1.0 il
w 87 Wo 91 reaction times in Go trials (0.0689) *ﬁ
g 08 0.80 accuracy in 750 ms (0.0610) \K
T « o i
> 06 & reaction times in congruent stimuli (0.0575) g
______________________________________ o =
g 04 Random Guess @ accuracy in Nogo trials (0.0543) —— g
< 9] o
02 _E Mixing cost (0.0531) Q: 2
.. ©
w o
T T T w accuracy in 1,750 ms (0.0425) +j w
HC vs. i i HC vs. i i HC vs. i i
(Only EF features)  (EF + Sociodemographic) (EF Residual, reaction times in incongruent stimuli (0.0257)
controlled for
Sociodemographic) Updating and Switching Factor (0.0227) -
|
Switching cost (0.0215) -
|
Executive Function Factor (0.0211) >
| -
=03 -0 X 3

2 =01 0.0 0.1 0.2
Mean SHAP Values

< Individual-level decision path

Group-level decision path in schizophrenia
o

0525 0530 0535 0540 0545 0550 0.555”

. accuracy in Nogo trials
accuracy in 750 ms (0.208)y
NP . Mixing cost
reaction times in Go trials Oty
o ' span in Corsi block test
reaction times in neutral stimi (1%
o . accuracy in Corsi block test
reaction times in incongruent stimuli (0.046)y
. . span in Digit span backward task
accuracy in Corsi block test {-0:289)y
K stroop interference effect
accuracy in 1,750 ms (0:254)y
. X Inhibition Factor
span in Corsi block test (0:24)y
- ) Inhibition and Updating Factor
Inhibition and Updating Factor (0:122)y
. Feature value Executive Function Factor
Inhibition Factor (0.12)y
o Inhibition and Switching Factor
span in Digit span backward task (-0.078)y
" " Updating and Switching Factor
accuracy in Go trials (-0:114)y|
) Switching cost
stroop interference effect 042}y
i ) reaction times in incongruent stimuli
Executive Function Factor (-0:2)y
K i R~ accuracy in 1,750 ms
reaction times in congruent stimuli {0.072)y
. : accuracy in 750 ms
accuracy in Nogo trials (0.016)A
o reaction times in neutral stimuli
Switching cost (0.19)A \ N \.
) o reaction times in congruent stimuli ‘
Updating and Switching Factor (0.19)A N
o o reaction times in Go trials
Inhibition and Switching Factor (0.199)
- accuracy in Go trials ‘
Mixing cost (-0.273)A
-02 00 02 04 06 08 10 12

Model output value
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Main result i .
10 Sensitivity analysis
g0
Sos
S
ES
02
mission vs. Non-femission Romission e Nomremission Romission e Nomror
Dalined basad on RSWG crteria WG critoria
(Only EF eatures) (Oniy EF fotures) (Only EF fatures)
Other definitions of treatment outcome
o
74 0.73 81
_____ 0.58 '
Random G . i
o
Remission vs. Remission vs. Remission vs. Primary vs. secondary

Defined based o Defined based Defined b minent negative symptom

25% PANSS Reducion 35% PANSS Reducion 50% PANSS Reducion (Befned s subtype-ransiton)

(Only EF features) (Only EF features) (Only EF features)

Control analysis

@\m

Non

w Remission

reaction times in incongruent stimuli (0.1586)

reaction times in Go trials (0.1255)
Mixing cost (0.0745)

accuracy in Nogo trials (0.0633)
accuracy in 1,750 ms (0.0617)
accuracy in 750 ms (0.0549)

reaction times in neutral stimuli (0.0503)

EF dimensions

accuracy in Corsi block test (0.0391)
span in Corsi block test (0.0333)
reaction times in congruent stimuli (0.0315) .

Updating and Switching Factor (0.0209)

Random Guess

o ¥ § @

Switching cost (0.0193)

Remission vs. Non-remission ~ Remission vs. Non-emission Remission vs. Non-remission
WG crit ia

Remission v Non-remission
RSWG crteria RSWG crferia RSWG critri RSWG crieria

Remission vs. Non-remission
RSWG criteria

:

Group-level feature importance

-remission w

High

Feature value

-02 00 02

[ [ gldayt
Sociodemographic) 0zPdose) Sociodemographic + 0ZPdose

Group-level decision path in remission
wo.o 0.2 0.4 0.6 0.8
accuracy in Go trials | (0.488)A
span in Digit span backward task \ (-0.483)y
Inhibition and Updating Factor | (0.486)A
Inhibition Factor \ (0.487)y
Executive Function Factor \ (-0:362)A
Stroop_interference_effect_rt \ (0.488)Y
Inhibition and Switching Factor (-0:362)A
Switching cost (-0.434)A Feature value
Updating and Switching Factor | (-0.434)4
span in Corsi block test \ (-0.024)Y
reaction times in congruent stimuli | (-0.443)Y
accuracy in Corsi block test (0.042)A
accuracy in 1,750 ms (-0.036)Y
reaction times in neutral stimuli (-0.622)A
Mixing cost (0:037)Y
accuracy in Nogo trials (-0.329)
accuracy in 750 ms (-0:14)y
reaction times in Go trials (-0{352)A
reaction times in incongruent stimuli (-0.495)A

SR )G 4k

)

-025 000 025 050

015

04 06

Mean SHAP Values

‘m Individual-level decision path ﬁ

100 125

reaction times in Go trials
accuracy in 1,750 ms

reaction times in neutral stimuli
accuracy in 750 ms

reaction times in congruent stimuli
accuracy in Go trials

span in Corsi block test

Updating and Switching Factor

Inhibition and Switching Factor

Switching cost
Executive Function Factor
Inhibition Factor r
Inhibition and Updating Factor \
Stroop_interference_effect_rt 1 (
span in Digit span backward task
accuracy in Corsi block test

accuracy in Nogo trials

Mixing cost

reaction times in incongruent stimuli

025 000 025 050

75
Model output value

100 125
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B r=0.618

r=0.439 r=0.596

BH-corr p = 0.042 e BH-corr p = 0.031 g o BH-corr p = 0.023
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° Stroop interference effect ° o RM accuracy at 750 ms ° ] RM accuracy at 750 ms °
(SHAP values) ‘m (SHAP values) w (SHAP values) w
Towards healthy controls Towards schi: enia issi Towards non-remission Towards remission Towards non-remission
a r=0.597 C =-0.571 r=0.579
5 BH-corr p = 0.031 ° BH-corr p = 0.048 a BH-corr p = 0.042
2 10 = g
2 @ T 12 5 (6}
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g : 0 .
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o o o
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» © 2 2
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E 010  -0.05 0.00 0.05 0.10 0.00 0.05 0.10 0.15 -0.10 -0.05 0.00 0.05 010 0.15
- CBT accuracy & o  Goaccuracy in Go/Nogotask | o Stroop congruent reaction times
(SHAP values) w (SHAP values) (SHAP values)
Towards remission Towards non-remission Towards remission Towards non-remission Towards remission Towards non-remission
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Step 1.Data collection and recurring local validation

ife  ded I

A LA
M " M

g

Schizophrenia Healthy controls Schizophrenia {
N= 160 e N=86_._.. & Ezmme
~ Baseline Followups 4~6weeks [EJ\
[+ Timepoint 0 Assessing 3 Executive Function
g dimensions via 5 Behavioral Tasks

T
Medical site -/ /7eR0int 1

(12 months later)
o 0o
w.wg

Schizophrenia

Demographic variables

@ Clinical data
! -
'E, 0 | Medical records

Recurring local validation

Step 3.Validation of psychopathological and
peripheral blood differences between subgroups.

Subtype labels

Y Subtype |

(s

@ Periphery blood
L3 /

Subtype Il

Classifier trained on
baseline sample

EF features
local validation sample

N= 114 d o -
>

¥

Step 2. Clustering and comparison of EF between
subgroups of schizophrenia patients and the control group.

I’{@”em”Ce
b
Mhibitiop, 'leej'o%se
» on
O
&&
&
X o B xx 8
% 0d — &
“ . subtype I
[ ) [ ] Ve
® ‘ cgggb\\aﬂ
O,‘/
0.
0"%,7%,,
@ EF subtype 1 % Ambiguous sample %o v
@ EF subtype 2 Y Cluster center
Step 4. Evaluation of treatment response
differences between subgroups.

45 — Subiyesl_——|8ubiunal] Baseline FCM membership value Remitted

i - a. .. “

8 A

b TS
e

Baseline

Follow-up

(a)PANSS (b)
Treatment response

(c)Periphery blood

Non-remitted
X
Machine learning classifier

eClinicalMedicine, manuscript in preparation
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A

Executive functions C
Accuracy in 1750 ms o, N 50 Peripheral Blood Immunity
oo \ceuracy in 750 ms
i —e=paatt - Monceyte to Lymphocyts Lymphocytes
10
08
08
gos Y
@ §0 6
0.4 a
04
02
02
Schizophrenia  Schizophrenia Healthy 00
subgroup | subgroup I controls Schizophrenia ~ Schizophrenia  Healthy Flatale WaitalBlood Cells
subgroup | subgroup |l controls
Span In digit span backward task Reaction times in incongruent stimuli
1200
e %k *
1 1000 C-Reactive e inabimatin
) % 800
& I . ki
Neutrophil to Lymp
6 | 600 Ratio
B w00 BN SCZSubgroup| EEE SCZ Subgroup Il
Schizomirania  Schizostrena  Feaity Scimpnrens Schugprrena  Hesty
subgrovp|  subgroup il controls subgroup | subgro controls
B Clinical Scales & .
Peripheral Blood Metabolism
MAMD24 MAMD24 Creatine Kinase
Diurnal Variation)

o Dehydrogenase

Triglycerides

Total Chole§terol

A14
(Bsgchic Anxiety)

H High-Dersity LTpepra
AMA14
o preat esterol

N Cogr
c Ju = .. .. . . .
F2 Tt RIITFEFSEE T B 5z Subgroup! I 5GZ Subgroup I eClinicalMedicine, manuscript in preparation
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B Treatment response analysis

(1) Clinical Symptoms (2) Executive Functions
Negative symbom Cognitive impairment Span in digit span backward task
(Adjusted for Socwdemoqraphlc Variables) (Adjusted for Sociodemographic Variables) (Adjusted for Sociodemographic Variables)
ol — el — sugel 2y b Swime — suipen - !
ops I3
A EF subtype stability 0 0 i
g ' e
Longitudinal Stability Analysis g8 S s I E
(Follow-up 4-6 Weeks) o s @
< 6 . =
3 4 :
& /ns e
) ns kkk 4 Baseline: Follow-up
@ Baseine ) Followup Baseline Folowup Time
_ Tirse Time — Supol  — Sunpoll
gy i
55 (3) Peripheral Blood
b5
83 . Lymphocytes (%) ~ Platelet-Lymphocyte Ratio Lactate Dehydrogenase (U/L)
A (Adjusted for Sociodemographic Variables) (Adjusted for Sociodemographic Variables) (Adjusted for Sociodemographic Variables)
3
2 50
E
<
0
Subtype | Subtype Il Ambiguous o
Followup B
e Subtypel A Subtypelll X Ambiguous .
20
10
ns ns o4 o+ ns tod
Baseline Follow-up Baseline Follow-up Baseline Follow-up
Time Time Time
— Sudtypel  — Subtypell — Subtypel  — Subtypell — Subypel  — Subtypell
Prediction of remission outcome
(1) Binary logistics analysis (2) Machine learning classifier
const —_—
Input: Baseball FCM membership value
Age Predicted label: Remission outcome Distribution of Subtype | Mambership
Education years ° i Values in Correctly Predicted Cases
Dose Equivlent to Olanzapine {
Gender,female { ——- 9 0s - 08
RSAW remission citeria & 38
subtype —@— 0R=0.163,p = 0.011 & £
3 \
const — 9 o 3206 \
£ g R<0.001++
: 88 o :
o g2 0
Education years ik —— Cutoff = 0.55 (AUC = 0.71) 35
Dose Equivalet to Olanzapine { 2 ~— Cutoff = 0.60 (AUC = 0.78) 8505
Gender,femals — F o —— .65 (AUC = 0.71) :
enderfemale | L
PANSS redction 35% —_ .70 (AUC = 0.65)
Subtype Il —@-! OR = 0.369, p 50.065 ~=- Random 0.0

Remission Non-Remission
Prediction Outcome

oo ) ) s s o
False Positive Rate

const | ———8—

Age

Education years | ¥ Incorect predicton(n=61 @) Correct redicton(n= 14)

Dose Equivalent to Olanzapine |

Nonsemisson{ @y Y@ vQ QOO
Gender,female | L2
PANSS reduction 50%

Subtype Il —@—0R=0.109, p = 0.010 Remission [e)e 0] e

K 3. L T7vm 0 4 T e o [ eClinicalMedicine, manuscript in preparation
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(1) Executive functions profiles
[ ]

ﬁltezsg out | w Schizophrenia

@ (2) Symptom profiles

Ambiguous 2 -
sample Affective HAMD
Subtype n Subtyp el sypotom Cognitive factor
Interference w . . . . .
I — ild ild ild ild ild
- control Subtype | ™ UL UL S mid mid
Inhibition impaired preserved ubtype
control Response ‘
control At baseline
I Updating ‘ — o
Woring " e © © @ @
memroy Subtype I SYere. . severe severe  severe _severe
Maintenance l P Positi .
— ositive Cognitive HAMA
sypotom impairment Psychic Anxiety
Ml
Cognitive Cognitive l l
flexibility flexibility
'\ (3) Inflammatory level @ (4) Treatment response
" C-reactive .
Neutrophils Sroteln HDL-C scy‘:'?:"::s Lympho Lactate
® Q \ \ cytes Dehydrogenase
Subtype | Lower Higher Lower Lower Higher Subtype | D

At baseline

P 00000

Subtype n Higher Lower Higher Higher Lower

Lymphocytes PLR; MLR; SII;

Subtype Il _ Decreased  Decreased  Elevated  Elev
Negative Working memory PLR
symptoms maintenance

eClinicalMedicine, manuscript in preparation
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Learning Phase

500 ms 400 ms

Obsewatlon No Response Reqwred

Practice Phase
accuracy 2 90/n

Key Press, Feedback

1600 ms 500 ms 400/1600ms 6000 ms 500 ms

Formal Experiment

O 2 +

400/600/800/
1000/1200/ 6000 ms
1400/1600ms

O 7

Schizophrenia N= 195
® © o

e —

Data collection Healthy controls N =169

Step1. HDDM Modeling

"slow"”
a v
t
V4
Time ———»
"fast”

Clinical symptoms
Medical electronic records
Sociodemographic

@

Step2. Statistical Inference

'

with WMupdating&span

,-_‘:D /_*eel fast "

Model-based ana?ys:s
Step3. Correlations with clinical sypotom

with WMupdating—g. h

with WMspan

el

-2 0
Drift rate (v)

)L

4

>

>

Psychological Science, manuscript in preparation. Zhang,..
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Differences in a across Conditions

1600ms AA 1600ms
_S 1400ms A _5 1400ms

C c
O 1000ms O 1000ms

(&} o
800ms 444 800ms
600ms m 600ms
400ms 444 400ms

1.5 1.6 1.7 1.8 1.9 2.0
a value
Differences in t across Conditions

1600ms 1600ms
_E 1400ms 5 1400ms
5 1200ms 5 1200ms

C { =
O 1000ms O 1000ms

o o
800ms 800ms
600ms 600ms
400ms 400ms

0.1 0.15 0.2 0.25 0.3 0.35 0.4
t value

B2, Mot s s il

Differences in v across Conditions

1
1
A '
1
A '
1
1
1
]
1
! _A_
1
1
1
1
1
} : : 4
—20 —15 —10 —05 0.0 05 10 15
v value
Differences in z across Conditions
045 05 055 0.6 065 0.7
z value

Psychological Science, manuscript in preparation. Zhang,...Yang...,& Chen
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L RN TR (e.g., ChatGPT, LLaMA....) o5
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O3.54 — %4253 A s (Python. R. Matlab)

O4.%3 —NERER (Scikit-learn ...)
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5 3] (Machine Learning)

Step 1. Classification modeling procedure

Fmrm e 100 repetitions - - - oo -

Data ~p———) Stratified-random splitting :
preprocessing N i

80% 20% i
[ ning set

Nested
cross validation

A .

SR T e e e e R e A i o |
Optuna optimization P
STttt h ke k  h et h e h e h e f § II
: P
N [, @ — i
i <« .. LR _/Stacking; |}
i ~Ada RF- -7 ensemble; ;!
i Base classifier Meta classifier

{Molecular psychiatry) Zhang, ..., Huo.., & Chen., submitted
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Full data
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Train set h' Test set
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M3 F 5] (Machine Learning)

. ' N2
\ Nested U
7

Step 1. Classification modeling procedure

100 repetitions

Data Stratified-random splitting

preprocessing R

20%

80%

Training set

cross validation

—)
Y
T Gptna optimization
! e T - P
;_’f SV ‘E—PL/ \‘;—> E E
i e / . LR /Stacking! !
e B ST ensemb|e§
' Base classifier Meta classifier L

{Molecular psychiatry) Zhang, ...,

Huo.., & Chen., submitted
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Feature extraction Classification
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Nt S AR
(Cognitive computational model )

Design Build models
experiment Section 2
] Section 1

R SR N

Parameter Model
L recovery? recovery?
“\__Sections 4 & 5 Section 6

A

Simulate model
and experiment
Section 3

l

Can model and experiment no
answer question in theory?

Fit real data
Section 7

Parameter fits Con'\q/losslon
Section 7 P
Section 7

Validate the
model
Section 8

|

Can model account no
for the data?

l yes

analysis

Section 9 Section 10

L Latent variable ’ L Report results

(Wilson & Collins, 2019, eLife)
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N ot FREAR

(Cognitive computational model )

Step1. HDDM Modeling

Step2. Statistical Inference

W|th WMupdating&span

" —_——‘-

"slow”
t
} ______ 1 iy o AR
?I i
zZ |
A J

with WMupdating—jg. h |

with WMspan

\:‘

Time ——» _ML
fast - - ~ Driftrate (v) ¢

Psychological Science, manuscript in preparation. Zhang,...Yang...,& Chen
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(Fine-tuning Large Language Models)

Biosignal Acquisition & Processing

S:gnal Features

User Information

=

BP-LLM

A® Evaluation

iy

Prompt template

Instruction

### Instruction: You are healthcare Al agent.
### Input: Given the [User Info] , and the signal features
related to [CO|, [SVR], and [arterial stiffness|. Based on
this data, what would be the predicted MAP and PP values?
### Output: Predicted MAP: [N AP, Predicted PP: [PP].

(Liu et al., 2024, arXiv)

BP Estimation

2
SBP = MAP + EPP

1
DBP = MAP — EPP
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Step1. Data collection Step2. Model Fine-tuning
“ J‘ i i
A A .o.
BEBmBA8
. o m —a. llama model
Multi-school

MR K S A "
(Fine-tuning Large Language Models) @ s

Children  Adolescents  Adults

bo

; e

A

Incongruent RT Congruent RT Neutral RT

Assessing 3 Executive Function
dimensions via 5 Behavioral Tasks

8
8
N
8
8

1200

LoRa-adapter

8
8
8
8

Step3. Model Testing and Evaluation

0 0 0 ‘
0 18 36 54 72 9 108 0 18 36 54 72 9 108 0 18 36 54 72 90 108
Trials Trials Trials
Neutral Accuracy V A A
tr

@
8
3

Response Time (ms)
2 8
s 8

Response Time (ms)
3
8

Response Time (ms)
2
2
8

8
8
8
8

Incongruent Accuracy Congruent Accuracy
5 100% 5 100% 5 100% Children  Adolescents  Adults 5 n .
£} g E) : .
g g g ‘©° 5 }
2 0% 2 o0% $ 0% { Reasoning ¢
2 2 2 /
3 80% 3 80% 3 80% I |
2 g g . lama model
k] 3 3 O
£ 709 £ 700 £
R g™ g™ EEEHO
g 60% T 60% T 60% llama model @ ‘//-‘
3 3 3 7)
< s50% < s50% < s50% - ) /‘5’3',
0 18 36 54 72 9 108 0 18 36 54 72 9 108 0 18 36 54 72 90 108 o V” - ¥
Trials Trials Trials i ’)»
4 v
o Q Executive function Al

Executive function Al

Our future work. Zhang et al.,
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Pretrained — Merged
Weight Yeamnale Weight
oA KiEE AR W, € Rk W € Rk
(Fine-tuning Large Language Models) frozen
Decompose
(Initialize) Merge
Magnitude Magnitude _______ T ___________
( ] { )
' [_m= Wl eR™* | i m € R>* :
Direction _________ S_X_{ __________ . Direction _________ 2‘3 __________
] 1/|[Wollc [ 1/|[Vo + AV||, |
| | Adapt | N |
! Pretrained : :> ! AV € R | |
: Weight | E Pretrained \ B / |
: : ! Weight r :
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