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Abstract

TEP 2t 2p S B, S ARl B2 AR (R B3l
AL SCRFARUR BRI ) 2 5 T i #H 2 R H 2 AE
Mo R LABTRITFE A KBRS AL (LLMs) R
LA SSLH AL, (LXK H S IR AT X
WAL, B Z R ) AR ST RARUR S & 5
TR G, AN AT 23 KR ATHE MR
H HXE AR HL ) AR A

N T P B, BAIPRE TRtk P, —~ LLMs
IREh. BhG T OEPLE (ToM) WL E ek HME R
4. OnlineMate BESSHLIN [ AR IURL A (0, FEPMETS
W ARG F HPARLRAS , HHHEWT AT AN . IR
R LIRE .

WA DEEIERE ), ARG A LASAST B H S 5
W DA SR i S AERIA RN A Ji o FERREAULZE 5 37 357 P Y
SCURZE AR, OnlineMate A RV T IR EEAE ) RIS
w, ISR T R B IRECP RIAANIS S

It

N TR T A4 R 2 A SR L B RS PR AL B i
5, HORE AT DB I 3 BE e R 40 (ITS) B (Nwana
1990). Bl RAUEF A (LLMs) ik, i LLM 3K
BHHITELE AT T (Markel et al. 2023) FIBI# (Tu et al.
2023) T8 2R A . AT, SEGIRE S RFIRE,
X 28 AT R FEATHE L2 2] 1) 22 A2 i T G B30
ARG, XTS5 B0 55 1) 8 (Muilenburg
and Berge 2005; Ferri, Grifoni, and Guzzo 2020; Akpen
et al. 2024),

R T e AR A LR PR AR AL, LS PR PR
BRI A BRI, — 2857 (Yu et al. 2024;
Zhang et al. 2025¢) F| ] T KIEF AL (Park et al. 2023;
Aher, Arriaga, and Kalai 2023; Li et al. 2023; Guo et al.
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2024) )2 B REAIMEFIL 207 ELRE J) oK N2 A TEAE 4R
PRI . XA B BEREIE,
TN E AR e o) F I H BRI S 5. SR, X 4Ty
TR TR 5 BRI R AR E B (03, BRZ XS
THEWA B AT A2 B HR R B B A2 2 5%
BRG] . Ak, EATRBESGRE AR ANMELRYRT
&, BIERAERARAUCFRLD IR, AT A
B E U SR BRI R T A A R

R T X S T, FATTR R AUE S RAL (LLM)
RS (ToM) BBy, 33X A5 HE Wb R ARFLLO
HLIRAS (Apperly 2010) (Zhu, Zhang, and Wang 2024;
Nguyen 2025; Zhang et al. 2025b) Wi hn[HE, HHEHE T
TR, X2 — IR Rk T MRS, |
LLM K3, % RGeS T30 37 i ] i A AR
PR, A IEIE R T HEPME TR AR 2 3 3 B A
OILIRES, ShAS TR ) 5 DA 227~ #1075 KA
DO, TR EABA TS SR, HRHEA AR . FAl]
F OnlineMate X HE 2~ AE PR E o A= B0 B 1) 43 2
SRR =B, SICIAAEIEEE (Flavell 1979; Zhang
et al. 2025b) —%, ZHIBIA N NFELAE R S i
AR TR PR MR T . Bk, 8
AP AR B SCRUGE Y2528 6 T 284
FRARFLOHLRS I 2 MR, Ok T A2k ToM 126
— 0 FRREUE A 1 E E  E E L S E R 2 IR
o g, Mg E A ATE Transformer Hi i
MZ KT TR T BE S HEWT A TEAE
2% 13 Transformer RIS, FF X} Transformer f{) 4%
FARE PR HR . SR, ACHELh & PSP Z B A
B HIRT SRR A A RAR T i e (i . g
AN KA B O SRS BT ORI R R
— MG L RN BT RE 27 0] @V —Fhif ]
T DART) 27 3 2 A R B 2R A gt 1 A ) T 5 L R oy
TEFAMERTE R Ba, TERKPERBLAE B B FREHE
Higthnzs, RS Re0% H 40 B AT A2 A2 1
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e R S )

FATXT OnlineMate $E47 T A THITEAL, H A HEMF
i &S (Gao et al. 2024; Anthis et al. 2025; Thapa et al.

2025) P LLM B2 Az 1) 38 B DA S {58 A A6 2T 43 A

HEBEF T N ZETPAL, DATEM B4 4: 7 OnlineMate 1+

WS 5 E. 48R 5/R, OnlineMate H AT T

FAERPARUKY, TSR oA T B X
M UL oAb, FRATEHAT TIRARIERSE, R T
OnlineMate PB4 PR X244 24 3] R B 521 o

AT F BT S5 a0 F -

o FRAHEH T OnlineMate, —ANiE it O8I (ToM)
oI i K BUE SRR S 1 2 R S PHB R S .
EHERr A FAALO RS, Heh SR HAZ T
M AT JE 2 2] B B PRI TR 3K

o WATHAT T AW MIIEAL, UEE T AT R AR 2
{8 (OnlineMate) W] DA &g 254 Fh24 25 1) 24 ) BRI
AR5

o FRATHAT TR ARIHAATSY , PAERIEAS Bl R k2
A2 ] BURFIMAIR s, B E DRt TR

FISE AR

BE PRGSO

KAV BRI KRR E B BIZREE AT R
BT B2 L RIOKN-o F2WFRTT TR AL
W E AR E B R E SRS, BN T
155 7 5 H) (JeonJaeho and LeeSeongyong 2023) .
MR (HuBihao et al. 2024) Fl4E W R & (Gao
et al. 2025a), HABMFSE KRG K ALE SRR A L 50
BCE T, A BRI A ARSI EL I (Lee
et al. 2023; Markel et al. 2023), & 15 R HTH
(Tu et al. 2023; Shi, Liang, and Xu 2025), f& B KAIE
BRI EERE T, Bt TR IR SRR
35T Z AR RBOR A LTS (Yue et al. 2025),
BCE A A BB F222E (Zhang et al. 2025¢;
Yu et al. 2024). SAT, X8y EE = ANPEALIE I L
i, A Bl A BB A DA B A il 27 2] 25 5 TR B
A

T N REURY LLMs

BT LN GRECHE b 3z 19 N AT Sk G B A s - O
b, R RIE ALK S A PR A SRR TR
EI P RFATENRE Sy . BORBEZ RSN RFF IR R
RIGFBAORE AR 5, Wt S ALY (Park
et al. 2023; Aher, Arriaga, and Kalai 2023; Li et al. 2023;

Guo et al. 2024; Lin et al. 2024), F}2#5% (M. Bran
et al. 2024; Li et al. 2025¢; Gao et al. 2025b) DA M PiMEL
YE7AE (Hong et al. 2023; Li et al. 2024; Kulkarni 2025)
TERAE T, PPN RIRR T K S T @
P18 DA LSS PR A UM A2 2E (Zhang et al.
2025¢; Yu et al. 2024) AT SRTM, FEXLERF5EHT,
KB F AR L7 X0 175 WA AT A €, R I s
5 EL IR A 2 M AE 228

ORRE (ToM) fEKIE F BRI

LIS (ToM) RO PLRAIH Bt -
M HAT HHIEE F7 (Premack and Woodruff 1978)—&
NFENARFE BRI DA, R AT RS HEWT
AN Al NF9FT3h (Apperly 2012). Sl BTSRRI,
KAGE SRR 230008 IS HE S (van Duijn
et al. 2023), EMTRYZEM PHERA T H RS AME IR
M NERFEAE (Zhu, Zhang, and Wang 2024), X X}'E 1]
LR HEE R IEA K, OISR S )z
At R, EFUE RS (Kim et al. 2023),
B AxZ H 35 (Zhou et al. 2023; Kim et al. 2023) F
S (Jin et al. 2024) % AT T4 16 iE
HIZ AR AT . S T35 R3S F BRI e O
RE ), —SUBF T HRE A A0 i Sk B 1 T B 8 (Gu
et al. 2024b; Lin et al. 2025) i & @ &k 2 HL
TAE (Zhang et al. 2025b), FEX I TAEH, FRf14
OnlineMate Agents BYFLIE.O 8 #HEHL 0 - = 1N B
DA = I R (7] B DR A — 30k

TELE PR PEHER

BT LLM ACHE B iR s BB i ff (1)
ARBERAT 85 HUE SO A BE—2L, IF BT A AU
HRREDATIE Y AER LA R, AR (2) PREEAR
I E B VA H ARSI O T T R — A
K, BATGIATIRE AT, TEHEZE 42 ] m B
OnlineMate Agent f2fitfF AL, XI5 4K,
NPT —ADIREAT RIS, oS TR
WA, PR S BRI — BN E B Eh . st
N TARIE R G BERY AR PR, AT TR
A @R PEOT AL, AT RERS RS HLITEAL OnlineMate
Agents WJHEAA RN B 1R/R TIRATHE HHEZL R R 1
LT AR .

PRACIAB P

WA B SRR T — 2w HAR BB
WIS . TEMA O EARE T, KIEFHA] R IB S
L) 0 S R ) (Park et al. 2023; Qian et al.




OnlineMate Roles

OnlineMate Classroom

OnlineMate Agents Now let's walk through a practical framework for
E4{ ) ifvi i iliti i
Professar Michael, actively 20 ) qqannfyl_ng scan cha_un attack probabilities, designed
engages in classroom discussions Teacher with beginners in mind. ---
to explain and elucidate complex e

concepts. ---
Student User

Amelia, an introverted student
who often struggles to keep up

. Evaluation Agent
D with the class pace. ---

e

Mason, a student majoring in IC,
/enjoys tackling technical
challenges and generating new
ideas. ---

Indeed, | also believe concrete examples
would aid comprehensnon —this content is
‘.\ rather abstract -

Professor, for TDDB testing of SRAM versus logic m
cells, how exactly should we adjust the parameters? =
Could you provide a concrete example ---

J

S A EhIEeE Let me address this! From an engineering practice perspective,
16, Ghlly b e e I'll illustrate the TDDB parameter differences between SRAM
. Only have a foundational
4D understanding of IC. --- and logic cells using a 28nm process example. ---
A
Roles Context Behavior
Classroom Context Manager Classroom Behavior Controller
i St @
ka" ctx II range " type Iltlmel & Q @ /
[1 ] Screetior= ]| AL | Dialogue J0:05) Context Intension 5 6 2
R
I I f(umosp rs‘cr.,”} II ALL " Dialogue IIO 07I Context ManaQEr ole SeleCtlon T Random(229)=2
o ?nntneXt s | tteson | iference Joe] |  scin s, e
atabase roul oo e Retrieve & Filter Memory BehaV|0r \ O Speak
" " II I Controller g et

& 1: OnlineMate HEZEFZH 5 M H TAE AR -

2%@ BEAh, FEBRACXG T, ALK AEACEERR T
REAS 7 0] A T WL A RE A, SR RSy R
iﬁl\ﬁ%\{ ST . T E A FRTEL K
PERBER BRSO, AT T — AR BT SO
G AEH BT SO, AT T BRSO
LT URHRRER (BN, XE. ici2. HEREE),
A TR AT G S B, R ETE AR AU Y
ID, PHEHNR ARG, s iy A AR
ﬁTWﬁﬁ%E&EW%@%@%~ﬁﬁ,ﬁ%EE%
B TR ELAK AR A & VA IS — )
BEARTE, BRSO A AR H R (2,
T, EH, AE, XA, o MER). TEA SR, A4
OnlineMate {Q PR & 22 HoA L BEE AN AT WL B R S0fF
SR BB, AR N TR R X L B B A E LLM
WA, ITEfREE A OnlineMate fUHH R SCHY A
Hs g i

B by

N TR OnlineMate fUBRAYFT -5 AT T (A
RMT RSB R ER AT 0 B b, 3]
AN BEAT % AR LA T E B = AT . B
M, MTRAAEAOHAR, FilE LT —H8456
HAAAORIT . B, Bolif @ n] e, =

B, & L5, NN T AT R AR R AR
B, ik, RIFFMEL ., AN N, BCEAT N
Hil oo A AMCHERBE AT W B 30, FFHRACE N H
HLEULIE A 1) & B R E AL 0 ] 10 Z A48, 3R
A B S R BT TS B P T . ARPEAC R &
B0, BEAT R tlR S0P 24 1 40 U R A AR HRE
B o N T REATAT AR BT TR S, B T N
AT E O M T H B HEA W ET n 44 1R P e AL
BULIEICEL. R, RS a MACEERYFT 51 ik it
— A8, AR A AR B B R 2 . QR
ARBRBIVERS T 55— AACEE, BNl il R 2470
TR AN SR 3h B A PR B R s | A AR

VEASFCRE

R T W RS R ARG R FAE BRAE T
AR T (Gu et al. 2024a; Li et al. 2025a) {EHHEH]
HHRIEFHAGE, 78 OnlineMate HERL AN 17—
&ﬁﬁﬁﬁ%%ﬁiﬁ%“i%ﬁﬁ%%@%ﬁﬁﬁ
filie SERTAIBFFERM, JOEFBAA] DLA RO
AN RS, $eft T— ﬁTﬁm%ﬁﬁfMﬁ%
FH I N ZEEEE6 8RB (Lu and Wang 2024; Li et al.

2025b) . HEGEHIME N PRI R TEF RO RN A
JE i AP R R R SCARNZS, OnlineMate fY



Construction

Expectations Classroom
Scenario
— Challenges
,,,,,, Simulated Student
Background Personality

Simulation & Evaluation

Now let's walk through a practical framework fo

r
iquantifying scan chain attack probabilities, J
’.\ designed with beginners in mind. ---

This model is quite practical! But regarding the ‘ )
0.7 process node coefficient, what specific <

reliability data was referenced? For instance,
does it incorporate TDDB test results from ---

Emotion: 55

X .\ phenomenon could materially ---

What about SRAM cells? Surely we can’t
use the same coefficient as for logic gates.

Got it! I'd like to clarify several technical Cog: 4
details. When setting the process node
@ vulnerability factor at 0.7, This physical

The TDDB test parameters would need -
. ] Emotion: 60
adjustment, right? Cog: 5

Pl 2: PEAR A TAR R .

VAL 5 BT 2 G B T 1] B NN R 25 1 AR 1
REJT . UL, FRATIIE SR T IPAGACHE , I A AR BN
AR AR PIEE, X A7V A SRR IR ] DA
PR LR NG S R BEAE I ME (Zhang
et al. 2025a)", A i BEM% Fa fik v] FEHLIEAL OnlineMate
HIBE R -

B 2R TP B TAERRE . HRmi s, VR4S
RERR) TARRARR S LA KA 5R -

v g st REGE S AR TR
PR R E R, AR REE . ERHE. 2
MJNEE . Fes R I Pk, B SRR, AT
B S A 2 ) RIS N BE T 392 br iR
SFE R AP Tl e R, AR A AR S
BANLEAE A FTIA 4328 (Kagan 1966; Witkin et al.
1977) MASHEFpT 3t ik %

YEA R 100 A SEHREHE IR R ) IZ L P, (Zhang
et al. 2025a) AP BRI B 45 5 T Barrett — Lennard
KFZ R (BLRI) BTG 4B I 5 B 1 B2 R ARAH 5%
P (r = 0.82), I HAW SR 535052 10 R O R AR =
MM (r=0.79), XEHIFE TIZFE OB

ZRAIEY  PEAEAUEAE OnlineMate REEH HETE
foseH., Bils B e ] SRR AT AR, B
FIFEHERLIBE, B PPAL 2R GEma L Y I B

FERNEVEAR S BUOHER A, R
A3 A TTAL AR A PR A A0l 25 A A 1] 57 AR 22 WA 7K
o, IR R G R AT A A R A E R A
AT SR R R AR B A O LIRS AN ARt . B
ToM B, fffifzh. B2, TR FAMA X, 77T
BHT, I RGN OB SRRSO BT T X —
AT TAERAR, AR BLRES AR ITAE OnlineMate
RGAEEHEIN AN A R AR AL B Ry T A 3

FEZePER AL

7t OnlineMate £4: 1, 454> OnlineMate {CH {4 IR
T AW E AR E U A, Bl A i A TE AT,
OIS (ToM) HEWA 2] F AL BLRES,
I S HA AT [l

SERIAIAT R ToM HEBE AR &AL — ZR 51 254
FERHEIRT, T ETE B Tl D ERIRES ) — R 5 A R
W, SRR 2R BEA TR AR R Bl i (Flavell 1979;
Frith and Frith 2006; Grave de Peralta Menendez et al.
2008; Cross et al. 2024; Zhang et al. 2025b)., 3ZF| A2
AL RS %, Jdadaz ) ToM R e iy U 5
A RGE 24 [T, FATHF OnlineMate Agent {3 BE J ]
AR AT AR AR A = A B s ToM RBEAE AL 544k
5035 A S m] AR B S BIE . B 3J R T BRI A
Al R EEAS OnlineMate AR TR .

A R FE Y 1l v

FATiE S ToM R A= MR JH 3y OnlineMate {2
PSRN I 3 A B RR A RV R A 2 AR A AL
PRSI AEAE . WO BRE T AN YL E . WiEET
SCPA SR SE R B B .

WA b, BEFEES r RKT, ILH s, TE
LA R A RN (s, ctoe,, meme,), Hf
ctr < FHILSEHI RGP S, memo, Fit 3L 1C,
S A IR 2 A A B+ 2 B AL AR AT Bl B ) 4
oy HERE . AU B AR 2 A i — 2 3k O BUIR S iR
W hi,ho, o by, BEAMBER A H ARIE S fERERIR
H Belief, Desire, Intention, Emotion, Thought [{j#Ric Ak
i) ToM 25 R T B PR B AH 56 1 9 B 1k 4 435
WL FRHE W A B H AR, JRATTE— 2B 4 G T XA
A NFIZKT- R HERE , BEOE AR 7 4 taxonomy 1Y /N JZ 2K
254 (Muilenburg and Berge 2005; Apperly 2012), 3%

Remember, Understand, Apply, Analyze, Evaluate, Create,



ToM Hypothesis Generation Hypothesis Refinement and Filtering

Response Generation and Validation

Context . o
Database Role & Refinement & Generation & Validation
Constraints Filtering Cog N
Memory Update \ Cog. emmm C ) Emo e 4
Dialogue } e )
Context RS- ToM ToM 9 Filtered Filtered = [z]l
Student’s B Hypothesis Hypothesis — A ~— Hypothesis Hypothesis — — |
Utterance — T

Dialogue Context ~ Memory Role: You are Mason, a student .
{Michael: Now lets walk | Thisisa The student is not majoring in IC, enjoys --- \(ielr)grz:.tlon &
iTfoE e =it flcass:s?g:]‘t ?#e'tsof:é‘;::t':r_‘f"h Constraints: Your hypothesis afication
Thlst'mol?ellalst qulted_ should focus on the student’s - ( )
practical! But regarding
the 0.7 --3, --- Belief :

‘;%? ghz paralmetersl cznnot @ 1 '?ﬁ:-:‘l epfaram(-:‘ters cannot &=

. e directly applied to { A . -
S SRAMGells for - —* A%_. be diectly appled 0 | — :ﬁ = |-
we can’t use the same : IV . — =
coefficient as for logic UnETEIn Intension
gates. The TDDB test The student may To obtain concrete
parameters would need InFe_nd to ?hOYV his adjustments for SRAM
adjustment, right? critical thinking --- TDDB testing ---
Student’s Utterance Cog: 5 Cog: 5

B 3: A2 USRI A B A= 13 17 14 e B AR A «

Response

Yes, that’s a key
question! Different
circuit modules
require different
testing standards,
primarily due to
three key factors.
The first is SRAM
requires a stable
high voltage to
retain data, while
logic units can
dynamically ---

TELAB B ToM HEBRHLH] 2> AU BB (1)
BT LLM HER (s, ctoo,) 2RI IRSE (2)
FRXLERRE meme, HATRZNGIH, LA IEIA G2
AR (3) NI (s 7 AR B A ToM 3% 5
(4) HHRBRIA s, HEWr=A2E B S HTARIKF. FATBOT T
£ ToM [0 BiLay 5 SCHIAT BHN 7 R Z IR R
5453 LLM AZE(LT NS BM A 7 CHERE 27 AL A M AT
IWHPIRAS . ™A b 20 A B RS B 8 R 1%
AT U I, 3 G A AR A B R A Y T R
KA

{(FE 4 TP BN

TEAEIT 22 A TR A RUKCE RIS PR S IS, T4
KA BE— RS R X S s, DA S AR
P R B A S B A AT PR DY

5 B — o B3 AR AR R WA AR AR R SRR S
AT, BN SR i 25 PR R TR B ) {2 AR A T O
PSRBT, -5 QAP — BRI R
PR XA S A .

X — 1 AR 0 PR AE 26 AR P AR (B A 27 ) 35 BRIR
SMERE, CREE N ISE B E IS AW (o —
B RRIA T o B 5 A R R

TR Ak 5 1 BB B PATE ToM st 2R s Bir Be A 1l
TEAE D RS BB ha, b, - AR IEAEZR K
PRI A YT role Rl —2H 5@ SUREEAT 48 B B i
FEARUE R R SCEOLTE 203 ¢ 2SI (role, c) Sk
Ao XA N 2 R R L B s BT

AEERt . BN, AR R R W] 2 A A PR X T
BEDUE G, BET RN 64 25 A 2 Ak AR AU ASE 24
{8 85 7 SRR AR — T P A SRR AU AT 2
VA, DR A I S SR R R By 27
A, WK AR — R DU PRI, AT R -5 £ QR
AR AR — 2

BRI PR R 2 A S B AT
Je, XTI IMREB b, he, -+, by, OnlineMate 1
PRA I MET A b, 2 R G TR T 5 DA
GG AR R ORI . B, ACBARIE A
BRPEXTEANMBAT SR IO he TEATIRAMTAE, %585
BHA G T SCRIHCBERICAZ . SR 5 Vet iR AR Y 240 1L
MBI, FRH b, FERE AL 3 B B DA Ui
PRI

W 7 2 5 95 M

TERRJEHT B, OnlineMate AR A: il —A~ & Y 1]
I, IS A R IR B 22 AR DA AL O BDIR S Y — B
P, RFELAS BT Beb i i B (e o BLAA R F AR TE =
S BB E RO B AR A . N TR
FLERPARIREZE . SEnl R 4IRS A S AUBE FE LY
AR —2, AR O RES B AL meme, FIf
@ RR A role, (AR BEAL AN R MR Y H ] B ) 15k 4G
o Besh, O TikEY G PR T AR X —
AREAR R ARSI — R T fy R H ]
ARG ERE T . O T 2 RUEAE A 1] 1 5 4
Wt A2 A TR A R A — 2, R RS T




HHSEALE] : ACBEH B B T — RO 4K
PEA AL SR A TR BORAS . X R LA ST
@R — B A AR . ASRAUN 2 BUR T A
B, RGeS ] R p B AR A AR — B S B
RO

VPAG

ATV @ 34 A A4S 75 253K 374 Online-
Mate RGEHARME . BRAE AU, Bra Mt i wvAh
SERAER T IR TR 20 YOBHLER 3 235 1) °F-
WEER . XS REL T TR . B AR B BRI
Al CNTAHRELR LB o AERFUOBLRL A, X% Fe 4]
ERTLES, RSN OnlineMate /A3, f M
AT — IR A s — (L HAG U L K AT . —
AR RS 524 . — 200 R TS
[ea] 1. P9 08 43 S i 2 A DA S — 4 Btk 6 55 HL T I 27 > A
MER2EE

HZAEERE A Sh PP R A BB A 2 5
OnlineMate B HE, FAEREAS22 > 1 A2 AR
25 A B AT I . W TR RR R, &
527 LM 0 A Al R Y S 5 I AR AR 1 B a8 20- 280
M1 E] 6 BYEEGNH AN BL— S ARIK 28, PAVEA
OnlineMate fUBL2 A Rt fedt TINMBED o [RIf, 1
LR PEAS AU SR OnlineMate A4 [] 255 0
BRI B R — B B S SR B P43
ARG PP AR T U SR, OS2 1k IR
7E 0 3] 100 BFE HE N BEAT PR, BROCERIA 5 20 i &,

NPV AP TARELI PP AR T, L
ARSI, FRATRA TR A K24 2 il Northwestern
University 3 JF % {94l B30 0 24 A e R A s
IR, XURRME T2, iS5, T
W WS AT S5 8 RS R
IRRR PRI AN 0E & F I8 47 i Sr i A He Bkt
Ty, MABIEZR DAL TR R . RN E T
i T IR A BT 15 1) A BEPERIZR A, SRS R TT
IR RAT B N EA TN ISHE AT T VR4 . T 15
SBLE] 0 - 3 IFAERIN, ZETHESFE .

*https://www.cmu.edu /¥ 2 /PEAL /7R 61 /1 2 e X 4 1)
R/ cfa/ T H. /2 514y F-cfa.pdf

3https://searle.northwestern.edu/docs /34 /1B E 43 #5
HE7R . pdf

R

F URR T HAHEA N T &5 58 . M E shiT
filikE, SELZH AT RGEM, FATH Online-
Mate F40RF A4 B2 BB HK -3 T8 —4
Bg—— Mg m T o e 2 T AT E R e 2 A .
5k = A ZE) OnlineMate 28 (AT AT, AR
ZEN U E L RUIEIRINAIGE JI 1 OnlineMate
FELRENE A AR FETR BE 2 ) Fdte 0 4, Mk &
SELEANEWE T R R A B BT, R T B
ToM (OEERIE) HE5RIIEERY OnlineMate ftFEAT fE
AR B E, 25 5% FNETE A—B0E
o FFAFUKFHEI S 18 ARG Gt — LR T TR B
B, RHERSZONAS SO E Y%A NEER 2>
EPlE— 2. XL IURGIESE T OnlineMate )%
2EROR, WIIE T IPA AR N2 ) s AR b
HIARCHERC RN

NG — PR SE Tk 2e e I, FRAT T EAETT
bR B —Hm T HEHL RS . A, Ekh
INHIESRAGE LT, A ToM 45 MBIl A HETHE
TR B R B S | AT . X AR AT RERZ R
TEW A N SR NE OL R 28 By o] B AR A AT S 2e B
BT, A ITEE i — 2 0 BB Al ik —— A XA
R oT kA PR

W5y B

vhgsk% & 48R THEH OnlineMate FH¢[y 20 />
HEFRPIRERAT R, 2R R T TR BLH R ITIIAHIK
e, FEAFERE SR AT TR . A BEE A
12| 6, XMWAAEWNIENADTER, MielzslelE,
AT TR, FEIX LR FFARET, FAE RIS
HEEMH EAHEE, SEARIGK 34— TR A
Fip Az —— E AR E A 5.2, M TIiFERelEZ
[B)o BRI, R — BN ] & 5 2k
NS M, INHUKFAE L R B 3% 4 5 M Bl
X, FELRAAB PG A IRATGHE T DA R
TR EEINAS 58, (HRA 8K
B e SRl aissm. Bk, NBEEMER, &
WHERAERLA SRHE, @R RERNEEZ G, i
LR 2 2] NS AZERF IR o

IR EH B SULHH T 2748 OnlineMate ({34 &
Sof2 A B RIS B M B m A UK S i . Bl B 1
MEEABRL I B 242 5 He R HE, 2fE Rk
B AR BT, XRE T2 RIEER
AR . SR, 24 ERECR R DA, A
SR S ey S O Wb Sl S R T A2 Gy B U i




E . A
X . R EAM R NU
‘ NFI. 1% ‘ ‘ EEME
‘ ‘ Frequency Quality  WFHL ‘ Analysis  Participation  Xf3f ‘
Vanilla multi-LLM 410  27.50 2.10 1.75 2.00 1.80 2.40 2.25 | 2.05
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