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Load Balancing Task Offloading for Multi-type Task Load Prediction ¥

HU Hui, SHEN Yan
(School of Computer Science, Chengdu University of Information Technology, Chengdu 6!1,0225, China)

Abstract: In mobile edge computing (MEC), load imbalance among edge servers occurs due to irrational task offloading
strategies and resource allocation, as well as a sharp inerease in the ‘number of multi-type tasks. To address the above-
mentioned issues, this study proposes a load prediction and balanced assignment scheme for multi-type tasks (LBMT) in a
multi-user, multi-MEC edge environment. The LBMT scheme includes three components: task type classification, task
load prediction, and task adaptiize mapping. Firstly, considering the diversity of task types, a task type model is designed
to classify tasks. Secoﬁdly, a task load prediction model is developed, considering the varying loads imposed by different
tasks on servers, and employs an improved K-nearest neighbor (KNN) algorithm for load prediction. Thirdly, taking into
account the heterogeneity of MEC servers and the limitation of resources, a task allocation model is designed in
conjunction with a server load balancing model. Additionally, a task allocation method based on an adaptive task mapping
algorithm is proposed. Finally, the LBMT scheme optimizes resource utilization and task processing rates for MEC
servers to achieve the optimal load-balanced task offloading strategy. Simulation experiments compare LBMT with

improved min-min offloading, intermediate node-based offloading, and weighted bipartite graph-based offloading
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schemes. The results show that LBMT improves the resource utilization rate by more than 12.5% and the task processing

rate by more than 20.3%. Additionally, LBMT significantly reduces the standard deviation of load balancing, more

effectively achieving load balance among servers.

Key words: mobile edge computing (MEC); task offloading; load balancing; load prediction; multi-type task
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SRR 2 2 9] 10 RE DL E SR L0 MO YA . T 5,
B R (13) HEAME. BRIRA2) WA £ A
JEE 410 1 55 AT O 5 0T Y31 Dy e A
(% 45 D)IIFES S BT

@) HRAE L5 SR B 34T 55 S ARK AL,
[ESRIBIRVE 3% 378 M E VR & Y (511
AR BL, BN P B4 5 0 5 8 K4 A EE A 1
B, FERIHIR (8) TR 5 TR

SE i L B AN [ 1 40 BT KN 925 2430
JEIA.

ik 2 s, k=6, Btk (9) HEARIA=0. Bty
WAL 5 d, BOL 3K 6 AT SEAE S Hh, 4 4 ARG
PSR 55 (B = =1), 2 A BRI SeAE 55 (B = 1).
IRAEBE B A 2 (14) TSR IAE S5 d; SR S 807 AR 55
HIBE I 0.7, 150 5B AT S5 INBE B 6 0.5. 1
K (12) A BTSSRI L dl = -0.176, MR
3 (8) HHLH ashh= <1 R MMES IS IRIESS.

4
o SR A%
o FERI BES

e RS

5

K2 W a
w3 pras, WE 5K 2 MIE &, k=6, X
7 (9) THEARA =0, AT S 4 IT X 6 N5k
255, B 4 MRS AT 55, 2 AN N Ek s s
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B4 MRIEEE 20 (14) W H AT S o 5%k 58
T4 B B ER N 0.7, 5 @ 530 S AT 45 I BE S #0A
0.2. @15 (12) TH5AF BN TUNE al; = 0.273, A
@) M a™ = 1, TS5 A e 8T 55

o GRS

o B BT
RS

3 TR b

Lﬁﬁmmﬁﬁ%&ﬁu%ﬁﬁﬁiﬁ%zﬁm
155 () B B /R — RE. 45 F R 03k 1) KN S35, i
500 1 TOUIM 45 SR 240 S 0 AT 55, 3 S AR 22 T B
(RIS T4 S S5 AR O, S A A 7 2 M
BT & B0 L2 1 15 SEAT 45 1 2 1R SR TN 45 L,
SR 5 % 3k 7 R () B0 T 5 BN 8 2 i K i
LA S Bk, 2432 S AT 55 S AT 4 2 ) o B
BRI I, "B A1 0 REASh S th 7, X R vk %2 AT
59t AT 25 (R SR A, DRI o, 00045 58 2 M0L B B
0. AEFE] 3 IR, R S S AT 45 B A

P S AT 55 SR W A%, (B T B R 873 SR A 55 X )

FRIIT 55 (S0 1 A J A 6 S 7 5T 26, 05 2
W25 S RS g |

itk KNN B4 5B 00 B8 4 A58, 46 1
315 ek P2 25 S 7 o8 45 S AT M B 0 22 03— 1k,
TEVIAT AT 55 SURRAT . 5 2 B TR S8, o
5 24 4T 5 B B A R BT & A3 SE AT 45 (A BARE S
FIFI AP 5SDIEI AR (12) T HHE S G Bl d;
553 BRI P A AL F A STRLEE @ IR 5 2R b F
FIALE b B AR S SR B, PGS AT
%% SRR I A3 BT 55 51T AN | 55 4 S il
ISR, AT 25 SRR Bk KINN A4 S
Sk ARSI 1 BT
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FVE 1. B0 KNN AT 55 5 512

H\: AE 258 D, ARk, ST 55 H.
Bt 825 BT et

B BIRES
(D) SHPAESS5E Dy DI AR5 5 H 34T )3 — (AL 2.
(2) HAE R (1) PO AT 5 kR
YR 2. AT S5 ST
(1) for d; in D
(2) forhjinH
() B (14) AR d, 5T DI SLAE 4 1B D]
(4) end for " "’_
(5) AR EE De) IS BN KHRFY 346 HU & A 5556 3 B8 1 7 S AT 55,
Mk:sortimin(Dc{ ) ‘».\ -
(6) R (.13)§+ﬁ1£%di'—ﬁﬁﬁ ke A ERLER 25 1 ) AT 55 M, AR
LLBESDY , 6 45 1 S A5 SRR, MR (12) AT 55 SOBBUl (e ar;.
(7) end for
YR 3. T RAT U
(1) WIEAAH P 8% 5 IR S5 25 AL B RE /IR a b,
() fEH av b BEIFRIE R (9) WWHEX AL E A,
) W dl KT BET A, EF AR ah =1 40 al N T a, 5 5
A g =—1. 40 F PR

if di;>A then

dsh=1

else
dhl=—1
1
end if
SR 4. ?ﬁﬂj{f%ﬁlﬁ%ﬂdﬁ] .

5 TS EeAE A K Sk
51 MEC e «

3@0%%%ﬂﬁﬁ%ﬂ%%axﬁmﬁixﬁ
GR35 R 25 52 W SRR A 7, 7 5% — S 40 IR %5
SR P LI, SOREiE R P SO R . AT
St S5 A B R 2 o % MEC T 4625 1 3 s 47 3R R 0
SIEAT S B4, VbR 2 T LU I MEC i 25 58 51350010
BEHORRIE, SO B v 22 M2 MEC %382 1
FO R BR . MEC $R 9 B L e Hy

g =

M
Z [(Bf,fu _ KPU)Z + (B$6m0 _ —Bmemo)2 + (Bif,’ _B—io)z]

m=1

M
(17)

HA, Bepus Bmemo~ Bio 70 B RPN R 55 4% (1) CPU
BIRME . WAARIRSME. 10 BIFHBME, M RS 2%
. Bepn~ Bremo- BuolUAKTRN
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M
>

1
Bcpu == M
M
2B (18)
m=1
Bmemo = M

5.2 IS HERE
NGSFR 55 45 5 73, 5 1k DR KA 55 S e 2R
TG 5 55 s A BRAT: 5532 38 AN UG 11036 B8R 55 s 1) ik
B, G I 55 48 1k RE R A S i SR R34 7. G I AT 452K
T 5 AE 55 ORI SR AT 55 52 A7 BA A, 12 RA7BA 5]
1 SDN Ff) 838 2. (255 G2 B A Bk e
Qs i = 0.0 = 1
Q=1 Omero. d;"™*=1d" =1 (19)
Qio, A =24 =1
HH, Ocpus Omemo~ Qio 771 CPU AT A7 LS
WAFAESZAFBNT 10 L5 AT, a5 = 0,d™ = 1
J&F I GARUT 5 b R BT 55, K LGP AE Oopu
RS, dss = 1,deM = 1@ T A A7 5 4R AR 55 T I
GURAES, 5 IEATAE Qremo AT dF> = 2,051 = 1
TS W AR AT 55 P ) SUBRAT 55, K LG ATAE Qi
BAS.
MEC fIic 55 % 57 ¥ FLBS IR IR, A7 BA A1 BT 55
T 2 R0 T A5 0 G BN R 8 2 ) MEC R 9548 L,

PASEEL MEC i 55 # 2 18] i) B B2 i dme DL« BRI A

R EAFESS A FE R B K. SDN 2 128 sz UsedE MEC
R 25 25 A W 9615 8, ot B MECVIRS, 28 %62, MEC
s st s Azl

Bf,lass = argmaX{Bﬁfu,Bﬁemo,Bi,g} (20)

24 MEC Jk 55 25 4 B 22 17 BA B B FRAT 55 0, 75 N
FEANEI SR RV, K, MEC RS 28 R R TEFE R
RFIRN:

Bclass —7|. Bclass -1
ol me]
+ B%ass . |Bzass _ 2| . Qmemo

class
B~ 1]

2

Rcy,

class
+B,"

: Qio (21)

B =B~ Rl (B > Re;")

Blemo = plemo _ petemo (gimemo , pememo) - (29)

By = Bio — Rely (BIS > Rcly)
Horh, 30 (21) FRIEE m IR 5T S %R
% 28 T B TS, AT S H Re,, B, X (21) Bk
B SR 2 B = Ot IR S5 38 AT BB AR AR O
BABIIAT 5. 2 Belass = 11, IR g5 38 A N A2 a5 R ), b3t
Ormemo AT T 45 24 B = 216, |25 48 A0 5 4 4
R, AEFT Qi BAIUIIAT 45 3K (22) 2o B 17 IR 55 28 W 0B
WHE, RP' . Reuem. WReio /B Re,, 1) CPU. 177
10 IR, )

MEC JIf 55 S8 4R RE 0 UER P 26 1T L3

3 (R =By")  (Rpemo—gpeme) (R~ By))
o R;:’?u R}r;;lemo R}g
R = 3 M
(23)

Hr, R FRIR B, IS 2801 UR 1) CPU B, RIeme KR
By, IR 55 28 W46 1 N A7 U8, RIS RN B, IS5 B W1 4R 1)
10 %A,

TEF 17 MEC JIk 2% 2% i s8ad #2 v, 75 2248 MEC JIk
55 35 AT 55 b 3 26 f K AT 5 AL B R RO T MEC fil
5 3% R85 [ I AL B 5 2 AT S5 B 8 7). AT 55 Ab B 2R ik
K, ARG a5 — AL BRI TSS2, TIR55 2 AT
Rk . MEC IR S5 #T %5 AL BLZR BR R IR N

\ »‘.ﬁ = M
y AP D (B

T = m=1 24
a |Qcpu|+|Qmemo|+|Qi0| ( )

Fert, n(B) B TR 55 35 A B B4 55 B0 [ Ocpul -
|Omemol+ 1Qiol 5+ MIFFAL S II Qepu~ Ormemo~ Qio 1
K.

TEAES SRR R b, B 7E ST MEC R4S 8 512019
{67, 3 LAY VRO P B B T 45 AL TR 5y L A, 3%
SEAF 0B I 55 B MO FILH 4 ) MEC R4 52 (1%
SRR AT B N

min o, max R;, max T}, (25)

S.t.
R C;gta] < B;(;tal (26)
L’ < |Qcpu + [ Qmemol +1Qiol < N 27)
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M
DinBa <L (28)

m=1
By # By # By, (29)
B €40, 1,2) (30)

3 (26) RREIELA RS 2T 5 BB FEFREA
LZAR I %R 55 s R R & 0 (27) AT EAT
BAFIA 05 25 B A7 e ST 5%, L s AT 55 40
X (28) HHTH MR 55 5% A e b B AT 45 H s 12/ T 80
LT E RS B R (29) FR MEC RS 3443
PR R FE A A2, X (30) FTom MEC HR& 2828804 3
%, HRae R E—3%

53 ETHERMESHMSEE

FIRALE ZAF NI Qcpu ~ Omemo 1 Qo i 2 BLIT

— A BRI SR, BT S5 7 DA S B 4 MEC IR %%
. REEE LJFIL,-#‘;I. p e

(1) MEC %5 #% St vk

MEC %2850 AR WA B AR BRIL
AR RS A NARYE B B SR R Ak 3 X
R AT 55 B AF B, AN AR R IR 5 28 o,
AR IEAI AT 425, 1 CPU SR AT . Omemo
55 068 A A7 B2 U 5 SR A e, A B 0 75 R AR X AR,
FITEAiZ MEC IR 55 2% N AL Qremo HIATF 55

(2) MEC IR %5 # B A BR 1%

MEC JIg %5 2% T4 6 (1 558 A B, 75 2278 70 ) R
5538 BRI, B KA IR S5 48 BT 55 A B A 2R

(3) MEC x5 #5 R A48k 14

MEC [} 45 5 51 B 25 ¥ 5Lt A% 0 S (T e

HEASAY, DA, SDN 8 S iCHE RS 48 TP 2 15
8, 3 T T 522, SR 15 2R 4 5 72 5
R 5 0 A A L ATMEE 5 0 7 K 50 25 5 A
B 58 0 A B AL T AR 5, 4 55 58 A5 4T W0t
S AR F S 26 B2 A, T — S 4R S8 e

(4) MEC %5 #8 Bt R 4L

4 MEC [} 45 5383 WA 56 25 AL TR 10 5 24 558
TR B2, 4 55 5 5 32 A T A 20 4 2 4
SR BB, 5 E A4 S VU A G VA R A,
L A IR VAR 2, 5 A M 2 8 e
VRO [ A T 55 58 57 B B 2 A
55517 DA B EKHE A 1.
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Lk 4 AR B T RSB S MEC R %
B2 RIIMST 5 R, [N % 58 T 138 Bl 45 SR A
ot 36 2 R, BT L, 454 MEC R4 58 51803
TR 15 A 25 43 ICABE IR, 4 L T 1368 AT 5 W i 51
v, UL I 2 Jo e F0AE 45 Ab B 05Kl A, 3
SEIL MEC Al 55 4 8 5.

HEF EIE R AT S W A 4 MBI B, B
1538 A 45 AR LR VR PR B 1 11 4 SR A A
FE95 AE OB, ARG, 55 2 S5 AR AT SIS T 55 3 0%
FUR UL, 35 i AT 55 9% A DA 51 R 25 5 2 T4 F o
BESWOVES 322 SAR Lo W= e
1t S M 2« IR 3 B VB FH 36 LA A 55 b3
BEREARE. BT, 55 4 SR IS0, R [ SR
BIBIRRUES . RS 8 ORI 2 45 Ab B L)
SR B P SRR T 136 AT S5 I Bk B A I s 2
FF .

0% 2. BT BIERAE S WU FE

LA Qcpu v Omemo~ Qio» MEC % #4545 B.
Hr: PR ZE o, BEURA R R, AR S A EA T, , AR R AL
HZ

SR 1L B
(1.1) SR S5 B R U SLAF 55 J B actass | i F 03 1 T 55 7
OIS S B aeht
(1.2) HHAWEAEAT Qcpu~ Omemo~ Qo
for d; in D \ \';
if d9%5==0 and d'= = 1 then b
Qcpu-push(d;)
else if __dl?las'i= =1 and'd™'==1 then
% Omemo-push(d;)
« Telse if dfl"“s: =2and a’fm: =1 then
Qio-push(d;)
end if
end for
HPUR 2. S R B O RIS IR A5 A R
(2.0) EERFUGERR, THEZIE b — RSB TR AR S 1k 55 2%
SR pelass N YL JE T IS AR I BERSS — R, WML 58 RARFEANE, &5
D23 HE DA B G SR A
o =BSass IR T R 5% 9% 5 7Y
if (Qcpu is empty and ¢’= = 0) then

-

’=1or =2
else if (Omemo is empty and ¢’= = 1) then
¢’=0 or ¢’=2
else if (Qj, is empty and ¢’= = 2) then
=0 or ¢’=1
end if
IS5 73 B RRAT
if (¢’==0 and Qcpy not empty and B,, available) then
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Ocpu < B,
if (¢/==1 and Qmemo not empty and B,, available) then
Omemo < B,
if (¢/= =2 and Qj, not empty and B,, available) then
Qio — By,
end if
(2.2) £ ELE, IRYE (22) THRSS 2% CPU REB, . WAERIE
Bremo 10 B O . MR 3 (20) T HT Belss,
(2.3) PRAF /7 EL IR SR A4 : Zf,:vector(m), k IEAREL
A3 RER (17). 23). X (24) it AR o
RS2 HIEFI AR, . AR BT, .
HIR 4 BT LS, IR B SR ETARAE 2 . R4S A R IER R
[E2 2 SERVE ST L) N7\ 1

6 LEnsh R 5
6.1 LIEH

i ESZIAE N AEN 8 GB. 4L FRES N Intel(R) Core
(TM) i7-7700 HQ CPU @, 2.80 GHz (] Windows 10
16 R4 FHEAT. Acte s N P 524 MEC 19 605
Serh, AT BRI S 5 RS 2R KT 1 R,
HH RSP RAT S5 1R . B PR 55 o I B AR R
SPAT, Pl SIS R 22, AT 5% B YR T SR B R IR 55 A% m A B
5 AT 45 5 VO B Y B LI B A SCseie Bk S 5 B
W 1.
6.2 XfLEAR

N T VAR AR STHE A3 T 22 ST 55 T 1) 63
ST AT 45 N S (V0 kv, SR LR r 5 A0y
FRATRT L.

(1) MMF (min-min scheduling algorithm based on

FCM clustering)"". 76 J5 5 5 -4 7 8, N 7 %143

125 KRG AT S5 2 AE DA A, 98 )5 46 58 T CAR A
F& 1) min-min F%EIEAT 55, g -

(2) Random (random offloading of tasks). % /7 % b
LV ARAT 5 31 R 5 .

(3) LBA-EC (load balancing algorithm based on
weighted bipartite graph for edge computing)”*. 1% J7 &
G RPN BL. S5 1 BB, AR S5 B UL IE B AN [R] 34 2 ik
%A%, 5 2 BB, B ARSI S BE B 2 R 55 2% AN TR
A IAT.

(4) TLIN (task allocation and load balancing based
on intermediate nodes)"*”). % J5 ZE M 12 27 551 1) [ AT
JEE PN SN JE 1, KA G A R IR
B3R SRJE S T M RO, KR AT

(5) BMT (balanced assignment scheme for multi-
type tasks). [ [f] 2 AT 55 I 1 0 BEJ7 5, %07 /4R
AR LBMT AT 25 F8 S T

(6) LBMT-WQ (load prediction and balanced
assignment scheme for multi-type tasks without cached
queues). LBMT-WQ 5 A& LBMT H & H & iHE5 2%
17B\F.

£ 1 ERBHHE |

S8 18 > P
M A 35 i &2
¥y &1 330 Fi %
@ [0, 100] £ CPU T K it
dieme [0, 100] 1E5MTER R E
d° [0, 100] 1F55107% ki
K (-1,1) P AT 4 1R
k 3,4,5,6,7,8,9 AT EL
By [300, 500] 4% 2L CPUTT i
B [300, 500] R4 38 17 ] =
By [300, 500] 45 3310 7] i 4

6.3 SLINEERSHT

* 2 BIRAF K MEC HR %5 #3 A #ERE JI AL a Al
FiI P 8 4% AL 3 6 1 RUE b X BN ZS BB . Kappa
PR R V£ T 46 R, Kappa RUBAIT 1 1R T 45
SRR, ATt R ay b USRI MEC 755 28 55
P 8 F AL BAE o, 7R W46 IO 45 7 T P i
41438 Al PR 208 A S R B R R
b KBS Kappa B8, 1 5] Kappa B 1 (754
a. b BLE.

MFE 2 IS REE Ya< b, Kappa B/, &R
9 MEC FR45 58 Ak B85 738 % L P 46 A0 FR A /K,
(P2 2 B 10 MEC IR 45 25 4k 30 6% /7 B0 28 H FH 7 46 &b
FIAE J3 /N, FA P 6 T 4 B B AE A R 45, BT DA
R TR 700 8 SR 15 59 4 SR 3 k. B A I 48
MEC JI% 5% 5% 40 B2 A J3 KU a, 1R /N FR P 4 4 Ak B
RE IMIRLE b, Ma=0.7,b =030, Kappa 250w K, 15
Ha=0.7,b=030 TN FAL. fEa=0.8,b=0.20F,
Kappa ZH08/1. Kappa W/NEF IR T 2 %4
REFRAE A7, VAT TR P A B 4 VU, SRR
AT LA B 10 500 55 50 i S AT %, B0 T
TS
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K2 a. bBEMT

a b Kappa
0.3 0.7 0.31
0.4 0.6 0.46
0.5 0.5 0.73
0.6 0.4 0.85
0.7 0.3 0.97
0.8 0.2 0.89

Kl 4 RoREE T oo KNN T4 6 8 0l 5, A
ELONSURIE- SRk sk iy a0 AN E RPN %y
RN AT S BN B AR (25 L QSR AN B AR S B
KEACT IR 7 RAE S5 9 EI 4 B MEC IR 55 4%, 238 ik
MEC fil 45 a5 E 38000 1) . 24 k AR /NS, T A A 2
SXoF AU 40 P S4B mt S BURK, T RSB R e R M A, T

IR A, DRk AEAOK, S M AN &7 i A e

FE R, S H R S A, PR AT Tl r R . ] 4
R A kST 6, RIARSEIRUEEE kIT T AN 6.
40 g
35 +
3.0 g
2.5 :\_/,4\/‘_‘_‘
2.0 +
1.5 F
1.0 ¢
0.5 r
0

BRI by 2

s 4 5 s 7 8 o
kAR %L
B 4 kI AREU 5 B A bR v 2 52 )
Wik 5 s, AR RSLIET L T A ST % LBMT
5 BMT. LBMT-WQ fEAR LRSS 2S 5T 3

HbrEZ AR AE DL, 2SI, IR S5 S A e, |

GRS BTRT 1 22 0N, 1R B R 45 8 2 1A 7 0
Y. B IR 4T, B 100 R 2% RO, i R £
Vi 72 75 A T S R 25 5 2 W) 738 35 1 £ o s T
) 5 R 3 R SR I SR Bk 2 R I R R
MR a3 DR B2 2R 25 S T, A IR 5 2 A
AL J) S, ES B A AR S50, B A SR o %
[ R B RS 28 LBMIT 78 S DU £ 2 18
1R 1 T EROE T SEAR TR 7 5. BMT 43838 b
Y2 05K R TR 0 2 HE AT 55 0B U, KIS $ 3R AT
25 VRT3 TR 5 5 4 I RS 58 U S, S0
55 98P R IR, SEZE LRSS BT, (RT3 4 Y,
45 95 i B 3R L 2 /. LBMT-WQ ¥4 % [ AF
S BAENT, Sk AT 45 A IR 4 2, SBURS 5
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b UL i 5 T B 47 880

6 X T AR 77 % T 0P /2 HOR MEC IR %5 2
GBI RF R R, — A P — A2 %S
Borh, YA SHT, 24 P B BT, MEC S5 3% 1 13
ST R 22 00N, ARk IR 58 2 W) B B BB 14
400, B FE P S s, R 7 s 2 AT 25 B 2
W, 570 b 22 A R P R R %7 R
TR s R, B0 R A ST % LBMT 5%
G4 L SR, A R R 25 28 0 0
Fi 9. 45 547 A 91 35 PR 306 G 7985 75 00 B 55 S
SR R, R o g 1 15 WU B, W R T
TR 4525 6B M5 P . LBA-EC 5 ) S By i A
HeHofls 3 A7 R AT, %07 R IT W B A SR
0. 2, I 1 2 1) (0 SR KT 55 VU B
I 205 25 3, S0 e 55 2 1) R A A 325 L
PRI K 5 2 DE R R, 34 24 7 — A d
K52 VLIRS, vk, 2558 2 1A i S B AT 55
TR R 1 5 52 PR T BE DR AL B0 1 0 5
S 225 10 43 . Random 77 6 76 V3 iy ik i o 4 45
S AR AR B, DRI A 88 b 2 Rk LA N R R
5E. MMF J5 €M1 TLIN #% F& 1 5n #8317, (H 1%
PO %2, MMF J7 5 0 SR8 Gk o 22 7R 3K
A7 R 5 SISO, TR SRR
TSI AR AR5 A L1t S B AR
A m. L;MT = LBMT-WQ == BMT

15 20 25 30

S B
Bl 5 %R HEE fE R E R R

7% T RIRT R GERI . B 7 PR,
Bt F P R B 0, SRR A R R AR R TR
%, Random J7 %8 BT BEATLIEN F1 AT 55 1 8 5 Fe B2 U5
M-&FRH, 5 801 R ER H R RN EAL HRAFRE.
LBA-EC 77 RACAT S5 EE WA BEAE X T TLIN 7
RN A, BEAE B hn, AT 55 Bt 7E AN Y
Z, XFE RS2 LT, & S ECRIER A SR

8

SIS b e 22
s =)

S}

{=)
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TLIN J5 R AR, A5 % LBMT dlid HAE 55 61 377
S 1 ARAT 550 MEC 1 77, AT DLSE G b B0 R A0 A 3 5%
U5, R, 2 8 T AT 55 88, AN R 2R BT 55 1 B2 U8 75 oK
AN—Ff, FEAT 55 800 72 v S BB IR 55 25 2K 8, 44T
2 EVERBIA R 2R B IR 5 2% L, $E v T RG R IGHE
M PEF HZE. 5§ LBA-EC. TLIN. Random J5 &%}
L, BIRRIH R 25 M 7 12.5% 14%- 23.1%.

8 [IBMT 2LBA-EC ~Random

=+ TLIN +MMF
6 :\/'\‘r/
4 —— ]

I

2 — —

BRI bt 22

165 198 231 264 297 330
FH £ " -
6 RS BT i 2 B
Y

|
.

1.0
09 f oo —*—o—

0.8
0.6 F

05 | + LBMT
: = TLIN

+ LBA-EC
+ Random

BIRFH

04
0.3

99 132 165 198 231 264 297
VRSt

B7 RS IR R R R
3 ANZE 4 RIS T AR T RAE MR S A B

5 R 10 B, BEASAR S5 25 K BHRA AT R AR 3 ANk 4 H

AT LA AR 307 %6 LBMT A H H it 7 56 A 3 76 43
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