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Confidence-aware Token-level Parallel Collaborative Inference in AI-model Network

WANG Jian-Hui, LI Zhe-Tao, LIU Zhong-Ren, XIAO Yong
(College of Information Science and Technology, Jinan University, Guangzhou 510632, China)

Abstract: The inference accuracy of a single base model is often constrained by its reasoning capacity within an Al-model network.
Although Token-level parallel collaboration with collaborative models can effectively improve inference accuracy, existing approaches
generally rely on full-process Token-level parallel collaboration, resulting in substantial Token overhead and inference latency. To address
these challenges, this study proposes a confidence-aware collaborative inference method, named CobCo. The proposed method leverages
the base model’s confidence as a core control signal to regulate its inference behavior dynamically. When the base model has low
confidence, collaborative inference is activated to reduce the risk of errors. Conversely, when confidence is sufficiently high, the base
model switches to independent inference to reduce redundant collaborative interactions. To support this adaptive inference mechanism, a
confidence evaluation algorithm tailored for Token-level parallel collaboration is designed. By treating collaborative outcomes as external
references, the proposed method characterizes the decision quality of the base model during step-by-step inference and dynamically
quantifies its confidence using a Beta distribution. Experimental results show that integrating CobCo improves the base model’s inference
accuracy by 2.4% to 27.6% compared with independent inference. Compared with existing full-process Token-level parallel collaboration
methods, CobCo significantly reduces Token overhead and inference latency while incurring only a small loss in inference accuracy.

Notably, when the base model and collaborative models exhibit comparable performance, CobCo achieves up to a 20.8% reduction in
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Token overhead without any degradation in inference accuracy.

Key words: large language model (LLM); Al-model network; Token-level parallel collaboration; model confidence; Beta distribution
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{<FR?, “AR”, “I&>, “17, “assistant”}. &R A FRED TG, A LB Token N“I”. 1% Token 7EZEAR A ()i ik
Token & IR 9 2; TAEDMERLTY s AR S 209 0. Bl T OB RS BRI S 40 5 v, A1 bk ) s AR T 7 A i A=
B BRSO ERLEL.
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o] [ 2 [E & | e
16.75 15.87 14.93 14.00 12.56
s I [ ] (] [ & ]
B

29.16 24.89 23.43 23.22 21.56

- | & | | ! | | assistant —I'/ 3% Token

43.16 F—A* Token
iR 15 2> i 0 — > T ]
B3 BB 5P ERAR AR — A SO IR AR 45 Ik

£ CobCo H1, HEMf AL SR 1 B A5 B R 2L, B B R8T R AE U S AR ST AE R R BUR BE 15 4E KR 1L 1
% 45 2R IR a2 A RV BRI R R I AMAAE AR vh B B A5 o2 5 R AR et & BRI B A MR ). =5
AMRERTUE ST R IUE T RIS, H F 5O ShEZ 0858, S 2 W58, X — IR A BRIy Ty S A
SR & S LA,

K i BARBAT 22 CobCo J5ik, {E Token Z¢IHBCHME A1 A, AR RAE RS Token 24 CLAE Al & 51

(am)
PMERR




DRI BB R R R AT R B 1 R L. BT 5, 3 R AR 2 i A o BRI T DM E AR, U T M D — K IE 17
Wk, JL B BEAR RGN, ez, WAL A a) s, e BLAR FERRAI. it SR fr) B A5 P T 8l — M A 2 b A 4
RENEBALH HIRABERAL. P, T R A R BA eI, DR LBy — B 85 Rt 721k
Bt b, ARSCR ) Beta 43 Ao B A58 (1 B3 AT 20, 12284507 05 H iR R IR 326, MM R 85 78 DL Hi
HEZE T ST BLAR BE BN ST 5 AN g PR HL A, KA k2 LEBOUEA — A S5 Rk g8, A IE A Sestic
R, e R R RIG, Wit 2 IRAC B S5, FERRRY 1 BLA5 B2 ATl Beta 3 A1 ) J5 56 2 50247 S8, JF il L0
IR GATEE R, B, A os A B B8 A etk 2 PURAB Ol AL I FE B R A e S it R - BB FE T IO R
R, (45 € SR BLAR BE AN % BEDULARREE, (7 IF L4% R 47 A m ok S b ) ST

BT IR AR, RSO AT AE B — Token ZE BB IR b 5 MERL L AL 25 LR, T 30408 — IR 85 11k
5. & XFENAL & Y € {0, 1) RRFRBER —F Token AR BRI Kb v = 1| RRBBRIE U774 P IR
T W VERERY, RIS IE Ml dk o S8, MO — R, AHI Y = 0 FR A 35 T WMERE TS, A — IR 1 — 25,
2 p RORFEBRRAE L BAR L, BRI A IRMSEON s > 0 Al £ > 0 ) Beta 7341, Bl

p ~ Beta(s, f) @)
Horp RS s A f 23 3 BN FEAE Y ) SE 36 1E 1) 5 G v S A5t vH B, BT8R 33000 1.

BAEL X = {x1, %, ..., X} FER MBI 7 M7 B AS IR, b - 2875 2480 42 AR Token $08, x, (1= 1,2,...,7)
NE e AN E RGOSR B BAS B, B 2 MERRL I 5, A SOMAA BRSBTS R O BT TR
5E S AN (8) R, BFEBAIAR TAE B — A UMERRLR, MR R, Il S S RIS B p > 15 2 SR
TR UMERRY, WAL — RS, BRI SOy SR AL T i P E R T B, 72 2 MR 32T, 9 AT
THHURE SRS B 1 B A LS 2R (R R IR, 7 455 — 705 50 DU R A 20 2 304 T 25 34 I SR AL i 17 5%, AT A o)
RIS B .
|, BT R D AN MR
o {—p, a5 ®
ook, NS o AV R o 2 T R UR I B EUR SR, p > 1 AR RAL. 4 x, A IE RO FR R, AT s
BN x,; R BRI, BEIT £ B0 (x|, Bk, IRAEILSEE, p HE 5 B H A

P(p|X)= Beta{s+2x,,f+2|x,l] ©)

x>0 x<0
Hi B, T Beta 20 B EE, A SCRAE 36 0 A KW RAE A E O SR B S A THE T, B

s+ E Xt
x>0
s+ E X |+ S+ E x)
( x>0 r) ('f x,<0| ’l

M AT (10) AT, AdTHE 7 B8 1 1) S A5t KT8 I i 484, 8 97 1A s A 389 I 1 B, 354 2 A TR R (1 T
— B BRAh, ZHs R RO SRR T BAE AL & Tl i R, fa, BN SR R OO R R T
1, TSI

N RE FEARRAE Token 20 WM 55 M S HE B 2 18] R D5 R AL, A SR 8 1 3135 P58 R Y o SRR 2524
B BEE I BIE o, Fe NISLAHERE, 75 W R FF Token 2 IBC UM TR, JLARHY B A5 VP05 VL 5005 2 B,

Bk 2 BLA B A5 VP S

WA X, s, f3
Wt R EEET.

LS 1X) < W, MR FEI¥I6 EAE E, B return 0;
2. for each x, € X do

T=E[p|X]= (10)




FHME 5 AR BB b A T B A2 49 Token AFFBEHMEIRIE 9

3. if x, >0 then

4. S S+X;

5. else

6 fe f+ixl

7. endif

8. end for

9O THEBMEFET, T « s/(s+f);
10. return T
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W 2 P, ASCHEREL Y 5 ANTFIRKE 5 B HEAT 5236 PLIHIE CobCo HA Xtk. SLIRFERC# 4 Tk 80 GB ZAF

(¥] A100 Jiz 55 & EHEAT. I 1 RS AE MR RS I BEYA SR I 48— IG5 I SR, e Top-K 24 K B0 10, Top-P 241
P ¥ 0758 ARSCRZE 3 FTAIM 5 P ELEOE S0 CobCo HEAT PEREVTAN, R 55 BT 5. e 430 015 1 T 55
Z AP RSN HE AL BEAL I 50 JE S H , KRG — B0, i RS IG K Pk, SRR ST HEREL
Z 57 Token ZIFHRPMEHERL IR A 58 4 A A B 1Al A AR

2 SR BT IR R A
[k R 42 RAE
ql Qwenl.5-7B-Chat™*”
q2 Qwen2.5-7B-Instruct™! R L B2 e 4R ]
q2M Qwen?2.5-14B-Instruct®”
g4 glm-4-9B-chat™" HEAL
L3 Meta-Llama-3.1-8B-Instruct™™ Meta
3 SEBSRAI 5 AP EE S R R AR SRR T SR
EIEIE S R ik PR A AR
S LT e . Can you answer the following question as accurately as possible?
X B T R A A R ) A SR
Truthful QAP e f% o e s {question} You must put the answer (such as (A) or (B)) at the end
NIERSW BN
AT RSNERER RS of your response.
. s e Can you answer the following question as accurately as possible?
25 L7/ 2L B B £ Fo= g
MMLUP” prkz 3| g f&l ;Z % 7,% M A5 = A {question} You must put the answer (such as (A) or (B)) at the end
- of your response.
TP - L —f What is the result of a+bxc+d—e=f? You must reiterate your
Math2! e i Tl'ﬁ a+b*c+d”e*f,ﬁ¢‘a f
¢ HEHHA O30 BEHL £ answer numerically at the end of the response.
T L 8.5k Jii B /N E B U REAH. Please answer the following question: {question} You must
GSMBKP™  #ptpempm 18-Sk 8 g M
AR BRI HE 5 reiterate your answer numerically at the end of the response.
\ I Read the following background: {background} Based on the above
S B/ ] B e
[30] il B ﬁﬁ?lﬁ] o I/,rf l;ﬂ%ﬂ’]ﬁiﬁ(ﬁ%, background, please answer the True-false question: {question} If
BoolQ FIME X i U TE B RS 20 (3R
K eh U R you think it is correct, answer (True), otherwise answer (False). You
- must reiterate your answer at the end of the question.
ARG 7R

PRI (R B R ST HE PR 0 770, B G R P RS CobCo — 2L
DuetNet!™: —Ffi R I & A5 07 5 114 32 0008 16 Bk 4 P ) Token ZRIFBAHME J772. 1407 ¥2R F A% Token Z3F
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UniTe!" ™ —FhFE T Top-K 5 b fHE 221 15 545 B 1 Token 2% 3 BEUME 7515, 1% 07 VR 4 F2 Token 2% I Bt
PSS, AR AR FE SRS ERE, IRE K EIE N 10.

Para-N: 1% J5 15K F [l 8 PME B SR, BPLEA2 BT N A Token B i#E4T Token 24 B UMEHERE, J5 4L Token N
FH A Y N7 56 B 1% 7 20 ] 58 BIME IR BT R SR B B 26, B T34l CobCo Hh 815 FE VRl B I AG 24Pk,

CE-CoLLM®P": —Fh i FH B2 B 45 13 (1 2 e 7 vk, L B A FE A e M 280 | B it s, LR P I KA R
Token FIMEZAE NEE R, ERA S5, AO0K HBEY R 2 Token ZIFBAYMEh, B 8 E (5 B2 v T BE I
AT IS HE R, 75 DU fos A I BRI
32 BHEMS

AAT T T ARG RN WA @ IX AN RS HO HE R I B 1 fE M. S50 3 EEE | CobCo £

MG IR I FERE R S YRR 11 R 22 UK, DARPEREAHIE . S50 B 7R 48 /N I Y 14 R 22 X CobCo H
W E R, BRI R A — B A, 5 R LI 4 AT S,
90
SN Cw=50 w=15 =100
e /g—/.’f 350 DA w=125 [ W=150
85 PRty =P
AT & 3 \
%0 o /2; ~l g ¢ 300 - |
S ‘ I/ C Wi
875 = 250 | A
70 —m— =50 2 200}
-0O- W=75 &
65 A W=100 B
- W=125
- & W=150 150
60 Lt L L L L L h N IN I h h
HER 0.80 0.90 0.92 0.95 AFRIFRL PERY 080 090 092 095 AFEIFEE
BEERE BIEERE
(a) 10 128 o) 1 T A 2% 1Y) 5 1) (b) BIE V%X ML) Token FF45 70 4T
4 BRI SRR e 2 AR s, FEA R SHOT BRI HER 267 Token FFAHAE 1L
90 350
Cw=s0 W=15 =100
XX w=125 [ w=150
81 LA ‘_’%‘ = @- e ~ 300 F
2 DA A & -
80 | / = X 4| N
_ \ / £ N ki
s A /U 6250 I § - ; %
375t O © F % 3
£ S T
B 52001
70 b
—m— V=50 5\ ;
-0~ W=75 o N
65| A W=100 150 X
- W=125
- & W=150 K]
60 L . . . . . 100 h L 4 h
PR 0.80 090 092 095 Afifuf PR 0.80 090  0.92  0.95 4FLIEE
BEEBME BIEEBE
(a) I R 28 o FR AL 56 1Y) 5 1) (b) BRIE 4R R ¥ Token JT45 24

K5 SRR SRR REARI I SR, AE AN R ZHOT HEREERG M Token JHHHAEIL



FEAE A BB LT EAZE 69 Token ATBREIERE 11

B 4 JyRER S P E BRI R 22 S RIS T T I SRER 45 IR, b R Dy g1, BMERAR Ny q2M. 45 R3], B
5 B RIBG N, FEASRY 0 HE PR R A R RIS PRS2 R s [RIN, B S O W, HERE v R IR R L
AL MU, 59— D7 T, WA T A 1) 135 Token FF45 b B {EL 5k o 138 R0 BT DL & R0, 2 Ay
PERRAR TV ERCRURT, T/ R Bl v 1 DA S5 SR R A e, T3 K B B A ) BT SR v i o, (L3 2 i
HEAEBE Token FFA5 8N, PRt 75 72 HEH 2 15 BHUR VA FE R AU 2 B0k 4.

BE—30, RSO T IR PR T REAE IS T GEARY q2, WMERLTY g4), SLIGSE IR LI 5. WS &
FI/IN, CobCo IR SR AER A FL A0 T BBRY, IX AT e i T /NS O R BCRE RN B 515, i BV 2= 57 HE
B AE MR BN AL DATE AR g FE iR, AT 20 i SR 7 HE SR B HERf Ve, [FIB, 24 W > 100 B, AS[F BAS B E N
IR Z RN, BE— B30 7 B B AE RN, 53— 071, FE-S I BIE S & BB R, CobCo 7E O B 27 #E fff
BRI IR, F-F34 Token FF44 B E K T 42 Token ZHBEVME J5i%. X 1B CobCo TEM:BEAHIT % 5 S
THERIZ ST Token JHSFRACHI M. & 5 BO4E RIFFER Y], i KIS A 2 RN Token JF4H, T R %
RIAGIR. 76K 4 5B S SIS 25 R, AR SCHE 5 825250 R g i 1R/ N BEE 2 100, X T BB B BIME, P2 sk
56 49 02 8/ WP o E At 23 i TR A IR, T 6 v L ) 2 35 B89 00 Tokeen JF4H. A5 T-1E I % 15 BEURTHAE 2 [A) (AL
1, A SCHE J5 B2 B0 ok EAS B E BOE N 0.9.

T IR SIS Bl b, AR S — P 0 1 i R B AT BURE AT, B SR AE PR A Y 5 T X HE B 22 5 Token
THEEI M. 53 REOETE R 1-5, HRSHARFFAZE, LW R 6 Fron. NSEIngs Rl LLE W, FEHAEAY
L EB R I B 2 R BRI 5 (W0 q1&q2M) Hh, BEAS 6T R AN R, MR e R B 0% BT e TR A
fhia®s, FETEENT R A 2 B AE B M, Token FF45 78 2 HUAH A #. 1X U B IE 238 K18 11 R AR 40
H B AR AL I B 46 2 S HE B, AT HR I HERE 1 R, (H A BRI B A BR. A LU R, FE SRR S WA R 14 BE AR I
13750 (R q2&g4) H, HEB AL SRR ORIFRR T, X7 T RECE N BURK, 177 Token F145 T Bl & 111 R KK 35 m 2
PR _ETHE S, X B B T AT R B AT A SRR B A B I K TN OR ST, A4 B AT R v T A I 8], AA
T EAC WMERF SRR B R B INTH T4, SR, B TiZ8 5 h SR O R & R HE IR R 07, PRV HR LIRS 18] R A A X B
G5 R A R, DA G 2R LR35 U 5.

ql&q2M HER % q1&q2M [ Token FF4H

0 Q2&g4 MIHERIZ [ q2&g4 1) Token JT44
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&R
85 p
{300 =
_80F 7 7 7 7 g
S g
751 250 &
= N
=1
® 70 %
200 &
65 =
B

60 150

1 2 3 4 5

Ble MR ECT, ANEE T REOHEELHER 2 A Token FF8Y 1541
AR, T RAEHE R R 5 T IT A 2 IR B DGR T 1R L : BN AE ST R 55 S EUMER B 5.
Sk, INTT 5 i HE R AR A s TSR IO T RBUR A Bh T AR E MR, (02 B0 IN Token FFAY. 124510 A SES0 2 11
IAIE T P 3R h 25 AL o 48 55 8 T A 06 B A k. BRIk, A ST S5 LA Je B R ST R B E A 2, AR SRR
WL 26 5 T ST A 2 TR HA 5 R~
3.3 HIEEREDN
ARATXF AT T B OMERR S 2 PMERIRL SR, AN E J5VETE 5 SSINAEE 5 b P A A 2. SR 4



12 BB AR R B B )

RN 4 K 5 Fros, HA Para-N(100) R 7R Para-N J7iEHSE N=100. FNEEEEN LU — 8, ASC# Para-N 57k
1 N BN 100, ZHUE 5 A7 CobCo HHist 5 M /NS T 1 R/IMRFE— B 3R 4 NS B ERE R 55 536

SR, Mo ql &q2 R IR q1 . BMEREDR q2, JERA G R EL
R4 HPMERY SR TR HERHERG X L

75 HE R DuetNet UniTe Para-N(100) CobCo
ql&q2 0644  0.808 (+164%)  0.800 (+15.6%)  0.768 (+12.4%)  0.792 (+14.8%)
ql&g4 0.644 0.696 (+5.2%) 0.792 (+14.8%) 0.668 (+2.4%) 0.668 (+2.4%)

" R " ql&q2M  0.644 0.860 (+21.6%) 0.844 (+20.0%) 0.756 (+11.2%) 0.812 (+16.8%)
SBURTERE 2 T BRI L3&g4 0.556 0.752 (+19.6%) 0.800 (+24.4%) 0.736 (+18.0%) 0.748 (+19.2%)
L3&q2 0.556 0.812 (+25.6%) 0.852 (+29.6%) 0.800 (+24.4%) 0.812 (+25.6%)

S 0.6088 0.7856 (+17.68%) 0.8176 (+20.88%) 0.7456 (+13.68%) 0.7664 (+15.76%)
@2&ql 0816  0.808 (—0.8%)  0.800 (-1.6%)  0.752(~6.4%)  0.816 (+0.0%)
gd&ql 0748 0.696 (—5.2%) 0792 (+44%) 0700 (—4.8%)  0.700 (—4.8%)
o  @2M&ql  0.888 0860 (-2.8%)  0.844(—4.4%) 0876 (-12%)  0.868 (~2.0%)
RBVRIEREILTIMEREye13 0684 0752(+6.8%)  0.800 (+11.6%)  0.740 (+5.6%)  0.736 (+5.2%)
Q&L3 0812 0812(+0.0%)  0.852(+4.0%)  0.832(+2.0%)  0.820 (+0.8%)

T 07896  0.7856(—0.4%)  0.8176 (+2.8%)  0.7800 (-0.96%)  0.7880 (—0.16%)
24&q2 0748 0.840 (192%)  0.824 (+7.6%) 0784 (13.6%)  0.840 (+9.2%)
FLRER SUMERRI MR AT q2&g4 0.816 0.840 (+2.4%) 0.824 (+0.8%) 0.848 (+3.2%) 0.840 (+2.4%)
Sy 0.782 0.840 (+5.8%) 0.824 (+4.2%) 0.816 (+3.4%) 0.840 (+5.8%)

TE: MO BOR R RZAT B R R B, 965 P B0 o A X T AR TR i 57 91 L ) s 2 o0 S

£S5 ZUMERIY R TP HEEEHER R0 L
PERAR HE FfRARY DuetNet UniTe Para-N(100) CobCo

ql&q2&g4 0.644 0.812 (+16.8%)  0.828 (+18.4%) 0.720 (+7.6%) 0.732 (+8.8%)

ql&gd&q2M 0.644 0.868 (+22.4%) 0.852 (+20.8%) 0.816 (+17.2%) 0.816 (+17.2%)

q1&q2&q2M 0.644 0.868 (+22.4%)  0.832(+18.8%)  0.744 (+10.0%)  0.792 (+14.8%)

SRR R &gA&PM 0.816 0.880 (+6.4%) 0.844 (+2.8%) 0.860 (+4.4%) 0.864 (+4.8%)
g48&q2&q2M 0.748 0.880 (+13.2%) 0.844 (+9.6%) 0.796 (+4.8%) 0.880 (+13.2%)

L3&q2&g4 0.556 0.848 (+29.2%)  0.704 (+14.8%)  0.832 (+27.6%)  0.832 (+27.6%)
T 0.675  0.859 (+18.43%)  0.817 (+14.23%)  0.795 (+11.93%)  0.819 (+14.43%)

Ql&PR&GA&PM  0.644 0.868 (+22.4%)  0.868 (+22.4%)  0.756 (+11.2%)  0.768 (+12.4%)

S PR&q1&g4&2M  0.816 0.868 (+5.2%) 0.868 (+5.2%) 0.852 (+3.6%) 0.852 (+3.6%)
- = L3&q2&g4&2M 0.556 0.860 (+30.4%)  0.896 (+34.0%)  0.804 (+24.8%)  0.796 (+24.0%)
T 0.672  0.865(+19.33%)  0.877 (+20.53%)  0.804 (+13.20%)  0.805 (+13.33%)

T DA SR R RAZAT B i R B 485 PO SO B A RS T AR TR i 57 3 L) s o o0 S

HFR 4 Porsi R, EEA U T KIL
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AN, FEFTA AR A, CobCo HIMERRUERA LT Para-N. HJFE FI7ET Para-N S [ 72 WM Token 5 ng, Gt
Z X B AE B BTG, 5 SRS BT IR RS R

(2) LRI MR T DAL I, 22 5005 105 A0 HE B v 1y SR UG T AR 200 o7 L T 90 1 24 AT A B M R I
SR, H GG AT Token I HME B 1T AT fif BR i 3L 12 g 2 B

(3) 4T 5 P fE AR TR 2R B AT I, AR B T AR AR 7 HEFE, CobCo (18 HE FE v Aff MR S ik 7 4 3P 4R T
%9 5.8%, FHEE Para-N $2F141 2.4%, H.55 DuetNet 1 UniTe AH Eb B8 45 (- FrE T AR R . iX 0] CobCo [T B
15 FE ROMER A AT WL AT A 508k S 1k e AR I AR 2R 8] A TS b T 3.
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25 b, MRV R R BB L T MERE AR, CobCo REAA IR A HEMEHERI 2, B s i FHIA 25.6% (4G L3&q2);
TR R AR K3 Seh, WMEU A TR, 542 Token 2 I BEWMET71EAH H, CobCo ZEAR LM B AH T I 3 4%
YeRE R R, (8 SERE M RS 22 I B BRI HERA A0 2R URAb, R 5 FE SR B (5 B, Para-N 71k
GEBAE BEAS I $E AT NS A, AT 5 B0 R 2 38 RO HERR 56 T B&, 1245 S MO TH 58 00F 1 B A5 B VEA A2 #f1
TR 2R A5 Hh R DGR A

AL TSR0 A FE Token ZL I BEUME W& (17775, CobCo TEIR 3 T IR MR T, T EETUT
PRI J7THIRR: — R A2 | SRR ) 1) BRRATR, M RE G, BB TEUMER Bk T B 451 5, e 4ir
HEFLA O] B F= R 22, R BT BAS B PR AR B LHIEAN G DL T AT ReF= AR 2 il i, S8US B4 hE, Afk
850 MU Token ZRIFERIME I AIAEBE F1. B4, E<ql &q2”H A&, BT ql MMOTHEREE 5SS (EFRN 0.644),
CobCo 7EF: N7 42 5 B8 25 5y 52 B R AL 66 77 B PRS2, AT 5 B0 81K T 2 F2 Token 2% FRIBEHME 772
(DuetNet 1 UniTe). M2 T, fE“gd4&q2”H A, BT g4 BARORMHMEILRE ) (HERIZ N 0.748), RIE7E B 5
XN NJRSLAHERE, 5 REE CRFI s R HERf 2. IR 25 SR B, CobCo HIMERETE — B/ LA T A AL RE 75 LA
J BAF AT L.

WEJG, ARSCHT T 2 MER ARG 5 & 7 vE AR R, S230 45 R AR 5 IR, RA“ql &q2&gd” KRR FEAH
RN ql, UMERRL)Y q2 A1 g4, H A TR .

S5 R R, AT EAS R ST HEIE, CobCo TEA F WMERE B E T3 W 1R A HE B el 38, H AR Y M
59, PEFHIE B BROC. M PMERI AR & 2 F1 3 B, AH LG T AR RS HEFE, CobCo 17543 7 SE3IL4 14.43% F113.33%
(R 242 T, 5472 Token 2% HBEWME /7% (DuetNet. UniTe) A EL, CobCo 72 £ MER I & FIEIAE
PR B HERf A 2%, PR RIS 7.2%, 32 B FLLE FEAR BE SR B2 (1 R B A7) R ORI B AR (B I HE B M B S5 4, HER
T Para-N J5i%, CobCo 1E % WME R £ & 37 5t BUAS T8 I HE B E 1 2, e 3R THIA 8.4% (g4&q2&q2M 4H4),
BB IE T B T B E SR IMEL TR RE 2.

EREERERY, TEZYMERL T, CobCo 11RE R 1R LA B 1) HEBR Ui 22, BLAHECT 4 %2 Token 2Bk
B SRS A B A HE R 2R3 2% IE N ATIR S48 40 M B da HE 00, 52 AR A0 ) B M BE B BRI 29, BIE7E Token 2%
FEIREUMERT B O35 IR (10 HE B 43, SRR AL AE I S pih a7 HE B vh T ] R P 2R AR X — IR AR PR 3 CobCo 127
— E M HERR A ZR A0 K. TR AR H IR, BB PMERC BB Y N, CobCo HIHERR LN 2R 1Y 25 kE A NI, X2l T
Token ZEFBEME BIHERL IR B PRI T B A AR 1R 3L R DTk, BEAG PR B 38 0, M M o [R] b B A5 7Y
P14 B0 7 HE PR S R RE M DA AT 2 12 e FE AR M SR AR B R A2, S EHERHE R R G BT N R
3.4 Token FFEE 4R

WA ATR, R CobCo 7RI 45 T 2 31N — I HERR R4 K, (0 AL B A5 FE 7 2 i) BB U960 45 B A 2
MSTHER, 4k Token FFASKBE 2 BEAE. Kk, 435 15 Token JF44 B £ FE ¥4l CobCo IRk RE. £ HRTdBE
W B —SAM TN, 200 i MRS S Z UMER BN 5, SeIaE ik 6 FI5K 7 FioR.

£ 6 BN T RAMERL YY) S 1134 Token JF4Y. HI45 ST W, 752G, 76 B AR B M RE 55 T IMERE B 1) 3% 5k,
CobCo ¥ Token F4H%¢ DuetNet A1 UniTe 7 HI A 5.9% A1 4.4%. X H T 1Z 5 FEAERMEREZIR, EEE
PRI ENZ, A LA 2 i R A, 2D % T AT HEEERY B R, PRI Token JF4H R BRIREHE ST IR, JLIK, 4
FASAL M BE AL T PR E R AL A, ARG T MR PE BB 5 55 1337, CobCo Y Token 44 B& 1l 5 AR 3. CobCo 1)
Token F44%; DuetNet Al UniTe 437 T3 FAKZ) 12.6% A1 11.3%. 1X 2 B T IR B8 4, FEE (5 Pus B,
PR R S R AN BRSE B, DRIk Token JFARAHE: T BB M BE A 234 AR, B ), 7RI 2Y S AR 2 1
REAHIE 1937 5, CobCo [RIFESLIL T Token FF4H I 2 2 MM, M1 T DuetNet 52 FI MK 11.4%. X —HURET
BT S YRR RV BEAR I, (8 3L BAS LTS USRI, AT (2 05 HHE B 2 Bof 5 N ST HE R BB

CEE R, B AR S HME LAY P RE 22 BE 4 /N EE 22 )R, CobCo TEF#MI Token FFAS 7 TH IR R W3, 0
FAEPEREAIT % 5, CobCo TEABRARHERL HET BRI BT 42 R, Token FF4Y i i 1l ks> 20.8%. T T Ui B A2, TE 5



PMER R s, )RS Para-N J7VETE Token JF8 _FFRIR B R, (HEHR 4 45 50T W0, (R IF e 5 5 35 1 HER
AR, M LZ T, CobCo TEMEM LR 2 I AT HE TSI T AR 455 1 BE.
K6 HYMERIILS R T Token JF45XS L (Token/T5%)

b5 HeE DuetNet UniTe Para-N(100) CobCo
ql&q2 281.74 284.83 (—1.1%) 214.90 (23.7%) 272.46 (3.3%)
ql&g4 249.89 235.90 (5.6%) 205.68 (17.7%) 224.22 (10.3%)
—— ql&q2M 295.86 293.14 (0.9%) 223.78 (24.4%) 269.44 (8.9%)
L3&g4 253.03 228.38 (9.7%) 214.03 (15.4%) 235.82 (6.8%)
L3&q2 277.20 295.01 (—6.4%) 218.40 (21.2%) 276.03 (0.4%)
¥ 271.54 267.45 (1.5%) 215.36 (20.7%) 255.59 (5.9%)
q2&ql 281.74 284.83 (—1.1%) 217.68 (22.7%) 214.10 (24.0%)
g4&ql 249.89 235.90 (5.6%) 199.22 (20.3%) 248.96 (0.4%)
— 2M&ql 295.86 293.14 (0.9%) 234.70 (20.7%) 246.41 (16.7%)
g4&L3 253.03 228.38 (9.7%) 207.86 (17.9%) 247.98 (2.0%)
QR&L3 277.20 295.01 (—6.4%) 215.99 (22.1%) 228.86 (17.4%)
S 271.54 267.45 (1.5%) 215.09 (20.8%) 237.26 (12.6%)
g4&q2 292.59 255.73 (12.6%) 210.60 (28.0%) 286.50 (2.1%)
LA TR S PR b B R QR&g4 292.59 255.73 (12.6%) 220.79 (24.5%) 231.80 (20.8%)
4 292.59 255.73 (12.6%) 215.70 (26.3%) 259.15 (11.4%)

T H5 5 B R ARXT T DuetNet ) ~F- 34 Token T 45 AH X FAIG LL

F 7 ZUMEREL SR Token JF44%T EL (Token/fF55%)

PIVERAR HE DuetNet UniTe Para-N(100) CobCo
ql&q2&g4 398.23 391.60 (1.7%) 281.09 (29.4%) 306.65 (23.0%)
ql&gd&q2M 423.67 386.38 (8.8%) 297.31 (29.4%) 315.58 (25.5%)
q1&q2&q2M 441.91 433.19 (2.0%) 306.48 (30.6%) 364.66 (17.5%)
UM PR&eA&G2M 43182 427.04 (1.1%) 304.33 (29.5%) 307.85 (28.7%)
248 q2&q2M 43182 427.04 (1.1%) 295.16 (31.6%) 399.10 (7.6%)
L3&q2& gt 383.75 359.84 (6.2%) 278.75 (27.4%) 291.94 (23.9%)
iy 41853 404.18 (3.4%) 293.85 (29.8%) 330.96 (20.9%)
Q1 &q2&g4&q2M 574.22 546.26 (4.9%) 376.89 (34.4%) 391.73 (31.8%)
. " q2&ql &gd&q2M 574.22 546.26 (4.9%) 383.74 (33.2%) 386.57 (32.7%)
= PHERA L3&q2&g4&q2M 606.30 584.08 (3.7%) 390.06 (35.7%) 390.33 (35.6%)
Ty 584.92 558.86 (4.5%) 383.57 (34.4%) 389.54 (33.4%)

VE: 3755 W EUE R AT DuetNet - 15 Token 445 A0 X FEAIC He

R 7T NZ IR R 405 5 T2 Token JF4H. 45 R E W, CobCo 7EA B WME M T 2 B 538 1)
Token JF48575 44 1L 3.

B 5 PR A R 0 38 T, CobCo 1E BRI Token FF4H 77 T HIAR 35 @i W 2. ZEXMER A5, CobCo AHAR
F DuetNet A1 UniTe ] Token JF44 20 MIBEA% 20.9% A1 18.1%; 78 = P ERI R Serb | % BRIRE3E— 23K, 205 A
33.4% FH 30.3%. 53K 5 51T M, CobCo 7E 2 WMEIZ 5t Hh 1T 35 4 2R v fff 28 B K PR IE S 7.2%. 1245 RARAIF
CobCo fit LA /INRITHE B SR 2 e BUE 35 1) Token FFAH LAY, ELIZ 3% 300 35 Bl PV E B AR B K gk — 25 448 .

AHAEL T Para-N J7i%, CobCo 5| N\ T & & 1) Token JT4H, {H FL 42 v 6 B AL, PRELH LA R B IEAR N 4 HY
PERENE o IR 3. R AR A2, Para-N X S48 N WB0E M FEBURK, 24 N HEUNET, FEEERL 5 i BUE AN HE 2,
HBE 51 R HEEL AR LA B R . ML Z R, CobCo J7 2@ J2 1 B 15 B (1 38 SR B BE L), SR T
SR RS R 3G R
3.5 HEERSEESMAT

AT T CobCo HiEAEMEILRT 4L /7 TR I, Wil 7 iR, SEIGH 8 T MERIAN S I 0 22 3 I3 A



I 5 AR BB P KT B A5 89 Token AIFBEYE I 15

FEARAL, B Heql N FERR TSNS HERE; <q1 &q2 (&) RREA ql SMERT q2 £FE Token 2% Bk P F H#ERE;
“ql&q27%F N FER q1 HHERTY q2 £ CobCo T HUFEFERT ZE, F 4[R2,

q1&q2&g4&q2M (%)

q1&q2&g4&q2M }7

1 579 ms
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o
é‘ﬁ ql&q2&g4 7.3 ms
ql&q2 (42)
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ql&q2

al ]
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IFF%E (ms/Token)
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WA 1R 7 &5 50, FERET q1 BT R (I ZE BAEG, 207 47.8 ms/Token. =5 3 5 K 78 F H A o R 5 e 7E A M
SERL, WG T AR M ME SR IR (S 5 B 8. BB MERIRU R I35 N, CobCo 54218 Token ZHFFBRIME J7 ik
(SR ZE 35 225 BT, SXB0AIE T A SCAT R A AR AN, 7E Token ZIFBCHMENLHI T, B A A= i 1 57 B
TR ZE A i S I PR AR PR AR K, A AR B M R v, AT — B3R T HE R ZE.

FEAFHMERRE R, CobCo [IFHEHRIN ZE 44 2K T 472 Token 24 3T BEbIME 778, HBEHE UMERR B0 n, — 2
FI FE ZEE AT 0.2 ms 7K ZE 57.9 ms. A% T 42 Token 2% 3 BEFME 5%, CobCo fE 8. Token HEFRN ZE iz En
FRAIR ) 34%. X — 10 BT L AE FE AR TR B8 455 155 70 20 I RN U0 0 8 e S A B, DAL T 388 4 300 52 PR R A Y, A
BULRSR Token IR P (K1 ZEAGAR 25007, 1 I 445 SR M B A ZE 40 5 9t — $D384IF T CobCo AT 2.

3.6 JE£71E Token FHEMES AL 17

Z BB SRR RIREON K, ASCRBCE T EARRMEMA G IR T X LSR5, 1% e 448 5 A 6
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Token [¥145 HI AT R 5E ; M2 F, CE-CoLLM R Bh4s % tpLil, MHESREHEL P H S, vat S 80
N RS E A 5L, I Token F45 BAT AR MM, MECAREAT 48— HA T IFER. Rk, A5 A HMEREY
PRI LU BIE A TR e A%, B T4 S R A B TR AT 25 SR AT S A2 (0 B0 o R . AT 5, 5 DM E AR U 7R 28
Nig I Token bt — RS SHERL, AT 55 Token Hi Ny N, M ZE R K LU B E UM Ny /N . PMERLEL S FE
KA S e T BME R TY AE HEBE S b 75 R T AR ZS B R Y L %A bR, R M AR R K I A AE £k DL ST
FRBTEVA, AT IR G HE R & 5 U8 B R85 B WU AR 0 ] B8 BLRE IRCHE R, B R TR+ RCR.

P 8 SEah AR UA, TEHE PR HE R K 5T, CobCo ik T CE-CoLLM, {XTE q1&q2&g4&q2M 24 T 1%
ik, FJRENAE T, HEAE R B 55 HLAR I M E RS, DM ERT BB UK B2 o8 2 thi A = 5, B BU7EIR
JG M DA ST SE S HE R AR, AT S0 £ 2% 45 5. T CE-CoLLM DASERSRY g 32 5 AV AR B BE I BN UM, 48 H:
GRS HE R R AR, R AR A e R N RIS AR

SeEG &k LW, 7E DMERE I 4k BRI BL5) U7 T, CobCo SRHILHY S 245 A %4, 40l 8 FTaR, CobCo WV A5 78 4k 455
K EE 5 B AR T CE-CoLLM, fix i 0.929 PG ZE 0.448 (A q2&ql &g4&q2M), i 44 11 F- BIBEIEZ) 40%.
X, M T CE-CoLLM, CobCo RE MW Yl 25 45 K T 'F AR 2L FD 3 SR IX 1), fufF H 58 08 S 2 Wi AT 45 R R SR B U,
T BRI R G0 R 5 F R T R IRR AR X — 2 7 R ER T HIE HLHIG AR CobCo K FHBY BLIH: W SR, 24
FERRY B A A B S, PMERCR RN TR HY; T CE-CoLLM H1 TSR A shas % s, Jy 343 J5 8] RE R 7 1)
e, FCHME RS B8 B 75 EEAE B KT B 90 Rl PN OR AR ] LIRS, DR b A o o A B A8 %t v

HE— B MR R AL A 7T LUK B, CobCo [ 4ERFIN K Lb il it FEAR Y 8 77040 20 H R0 SRR 24
BBV RE R TIRT, PMEM BORR AT IS, PR b 4450 BT K L AR 6] 4 v T 24 S 20 1k e e s, L B A BT B g
B 2 AR, PMERY AT R AR H, AT 2 PR TR o5 . X — 25 RN T S0 E T A SC AT 4 B A5 UK BN 3 43R
HBLA B 2. 25 1, CobCo BB TE LRIUFHEEEHEA 2 1 AT IR T I UMER L S, AL T AR RE S
TR

+
4 IE\ él:l

Token 2 Ik MR/ DG —Fh i R 2 R PRV, CERR BRI 5 52 212 5. SR80, BLA &
W7 122 K 428 Token FIFHRIME S0, B Token 18115 HE BN SE B 258 0. Jyitt, ASCIR I —M2E T EEE
(K B0 HERL T7 3% CobCo. 177 238 1 2 T B A5 FE (K BEUHRA L, JF45 & Beta 20 Aji X SR AR B A5 L EAT SEI PP
i, SEBL T A BLAR 3R T4 BB F Token 2156 D (R HERE U4 22 37 HERE, AT FEAIS Token T84 AIHEZE T ZE.
SKIR S5 RE W, CobCo MM HRTT 1 R AL AR 1 IR I A58 1 1O HEPLAER 2, T BLAE 5 422 Token ZIF I b
PETT R EE e, AL DAL/ B VR B R 400 0 AR, DK 24K Token TF4H. RF M, 24 BEARR 15 P (R A5 204 1 REAH I I,
CobCo RELELRAFHEHAER F AT BEAINE OL T, K Token JT4 i = PRI L) 20.8%. A KA FOHs [l S8 A ST S 06 h 4o
HIRHEILR, 2t — D IR ERGAIL A Token ZOFBAME SRS 5 BAS FE VAL U7 1%, LASRTHE (845 B A HL AR I 1
SR ST HERR Bk SR HE A1
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