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Approach to Optimal Staff Assignment in Workflows Based on Collaboration Patterns

YU Dong-Jin*, WANG Jiao-Jiao’, LIU Cheng-Fei?

Y(school of Computer Science and Technology, Hangzhou Dianzi University, Hangzhou 310018, China)
%(Department of Computer Science and Software Engineering, Swinburne University of Technology, Melbourne VIC3122, Australia)

Abstract: The execution of business process usually requires the collaboration of many staff members. When the capability of a staff
member is determined, the collaboration becomes the dominating influence to the performance of process instances. In general, the better
collaboration of the actors who perform collaborative tasks, the higher performance the workflow instance would achieve. In this paper,
an approach to optimize staff assignment is proposed based on the collaboration patterns with high performance. Firstly, it computes the
compatibility of actors when performing activities based on the historical logs. Afterwards, it mines collaboration patterns with high
compatibility from process logs and matches them with the process for staff assignment by means of encoding. Experimental results
demonstrate this approach can assign staff in a workflow for maximum collaboration efficiently.
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Fig.1 Purchasing process model in manufacturing
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Table 1 An event log of the purchasing process in manufacturing
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Fig.2 Example of execution traces of purchasing process in manufacturing
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Fig.3 Framework of staff assignment approach for maximizing compatibility
K3 JE TR KWL 51 T Wl 7 VRS

3.1 FRALEE B AT TSR

TURE A PR G0 S MR AT H 3G SO rP AR AR A7 R A AN 2 45 VR 38 ol 1) e 75 5030 R KB 1) A Bl A
SO R o O B e AR PR BRI I R Tk (R RS AL L S L PR S0 Bk A5 — BB IR [ FROAL B 4 1T A4S 2
BrAEf) F 0 H S AR5 BRI SR SCRE A R i — 45 A ) S AR Bk

A SCAR ] 26 4t () Needleman-Wunsch S35 B Sz fA B 328 % 5%
3.2 IHEMMEEMIZESHERR

T RER T 5L T RS R B IR R (B SE A 81 W 2 ) R A 2 5 (4), A SRt — R Oy okt S
LU 56 B FRS B))-05 B) 1) B B B2 LA S AE B AE 76 B Bl IS B0 552 4 - S A 2 Tl B P B2 53 A6, I — B8 53 R ff
(AEER 73 S AR ) B0 AR (R A R AR AR A8 AT 1 A5 v A2 Je PR S AR IS A AR 2 T 22 S K T e 8 42 3 45 31 it
F5 ) AR S B R O3 T 70 I, T 0 5 1 SIS A SR T A2 9 v R AR R S
321 MEIMERE

T BERPIANE S Z I8 I PMEE coop,, , (23(1)), A SCE R AESERE Sigmoid B EHINA S5 kKP4
BB ag> 8 £ HR L B0 BUIIEESE ¢, o 5 T AN (R A [ 9 A T4 3 2y Hh I A 1 A 43 9%
JET Z I ZEAB AR — DA 2 0-1 22 1) ARG IX AN MR BEAE, 7T LB AU 3 7= DM AP (1 i I 2 i A
B Z TRV UM BEAE A 0, U 3 7% 3K P AN 2l 2 ) e AT A AT AR AR A G R RNAS EL A 1, WU 7 3 g AN 3 ) 2 )
HATIR I UME R AR B T RE RIS 01 T ry,rp £E 20 BIHRAT PIINE 3 ag>ap I IO HMERE T, B P 5244 ag|ry>,
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ag|ry Z 1A A P E 15 compatibility, |, o\ (23 30(3)), 86 F4F H & L M ERAT i3 g8, P BIPT A g, ) 45 5
Tor, R PATIES) ag,ap PP A m g o BOZE AR D0 22 5, A AT AR 1) Sigmoid e SCHs FLIT 1) 0-1 2 1),
WA AR Z M PE AR O R R IMEPAT X ARSI I A T2 A B RE IR 25,0 1 ERR AT
B PRI P RE DT AR B . PRAT TG B R AR .

4 53 54275 coop, ,, I compatibility, |, . IIAE L 26 (25 k=1 ).

4 compatibility,

2|1

-5 0 5 (Cal,a2 _E) -5 0 5 (gﬂv,az\ - al\rl,az\rz)

~ly

(@) WA coop, ,, T (c, ,, —C) MKR (b) A& BHEEE compatibility, |, ... 5 (€, . - T, NEESR

a2, 3 [h,8z|r

Fig.4 Variation curves of activity compatibility and entity compatibility

4 TE B PR R S A DM A A A 22

B 4@yl DR BT ¢, FUAIME T K, IS B B EFE coop,, , FOMEBRPEIE 1, 6 W % A 1
AN S 9 A 0 5 P, WAL () T T LR B P i ) T, S SR IR T A
i, U S B 1 compatibility, . BT T L, U6 BT IR RS F 154 5 A KD 1 6 . 5% 4 JE I B 4
AT LLRBLAE (¢, 0, —C) 5 (6 ) — Gnay) IOPU S 2 —FIPY 23 2 = (¥ A7 E I, coop,, , 55 compatibility, | . . 72
A f W . T A4S B 11 2 B A 5 B 4 i D W 1 R o R gt A e ) AR R ) AR A TR, A
B €y o 5T Ty T Gy agr, WIEFSIINY S 2 — RV aye PUSS 2 = AL 05,83 k=10/(d5—0o) K 7
5k FI1H.

TR B AR S MERL e AR IS kB RER A& L I E R A YMERRINTES)
PRI BIME DA B J AT WV AR AT 1) S () Bip AR 5 AT T B3 0 A7 i B3 s ) LAAS B — A AT 287 (035 300 - 375 30 1) W A
JEFRAN— ANl KA SR - SR R PR LR (5 58 2.2 152K 1L,

3.2.2 ZHm MER

T AEYE P s R P E A AR I B T T, AT B TS 5 I SE ARG SE I T SR LA S A
B IRES) 75 R ILOEBE (BB 2 4T ~58 7 47) T (R SR )7 91 S S B B2 (B8 8 4T ~58 10 47); 88 J5 i i fee /) WA
SRS BRI DR AT B EAG @ VR BE S B T B B AR X g B 41 ol i e U R A B S I AR B A
e MR B IR T SEAR 3 40 R R AR 2 (B8 10 4T~ 17 47).

S SWECE Y3 E

BN AMuen 10 S SEAA IR 55 15 21 1R FELRE ;

CTop  NHTA A AL 35 B -1% 2 18] WM B3R
CTep T AR 2 1 S A - S A 2 () FR) DI B2 35
min_cpt_sup  //H/NME SCRR B
min_cpt_conf //Hz/NEIME B AR BE A ;

v th:HP(es,cpt) /1 BIMEARRE S0 S LM

01: #I4h1k colindexList[n],actSeqMap(actSeq,cpt),entitySeqMap(entitySeq,cpt)

02: FORi=1tonDO

03: | colindexList[i]«4 [ AMp. H 26 i 47 BT =" 05 T Az

© TEBREEEEIEDT  htp/ www. jos. org. cn



3348

04: END FOR
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T T AT AN R S B PR35 30 1 81 B TG P A FEE P il S5

05: FORi=1tonDO

KA 5T A5 colindexList 75 21 47 32 S8 X3 57 1) S LW A B
06: actSeqMap(actSeq,cpt)<«—getActivitySeq_cpt(colindexList[i],CTop)

07: END FOR

AR TG AN R 288 284 1) S A 471 B LW A0 88 ) e
08: FOR each (actSeq,cpt) of actSeqMap DO

I 4 actSeqMap 75 21 T A 34 5 () S A4 e 41 K JE B4R

09: entitySeqMap(entitySeq,cpt)«—getEntitySeq_cpt(actSeq,CT,p)

10: END FOR

11: FOR each (actSeq,cpt) of actSeqMap DO

12: IF actSegMap.cpt=min_cpt_sup THEN

13: FOR each (entitySeq,cpt) of entitySeqMap corresponding to actSeq DO
14: IF entitySeqMap.cpt=min_cpt_conf THEN

15: HP(es,cpt)<«—(entitySeq,cpt)

16: END FOR

17: END FOR

BeF SR LA 2000 DA X es, opt) (ML A€ SC1L), A SCHE Y T 4t ] 5 P o< 1) 4 o G i 7y 2 (LA B S8 30 1) )

TR A ).

Fig.5 Two kinds of encoding: binary encoding and adjoint binary encoding
5

FiAbEL
ET;: PPIM1 PAJM2 SS|M3 QN|M4 SS|M3 QN|M4 PS|M5 DP|M6
ET,: PPIM1 PAM2 SS|M8 QN|M9 - - PS|M5 DP|M6
ﬁﬁ'ﬁ’ﬂiﬁifk}uﬂ: ET,;: PPIM7 PAMI10 SS|M8 QN|M9 SS|M3 QN|M4 PS|M5 DP|M6
ET,: PPIM1 PAM2 SS|M3 QN|M4 - - PS|M5 DP|M6
ET.: PPIM7 PAIMI10 SS|M3 QN|M4 SS|M3 QN|M4 PS|M5 DP|M6
a2l <PP PA SS QN SS, QN, PS DP>
oY 2002t 22 2% 2t 2% 28
kG A
s ]| <PP;PA;SS;QN;PS;DP> |
B ) L 20+ 2l 4 22 4 23 4 26 4+ o7 = 207
.l T 11 11 0 01 1
(@) —igmis
P it — 3 A4 A
E PR || [ <SSIM3,QNIM4;PS|M5;DPME> |
kg i 0 0 11 0011
Bt 3 2 0 0 11 1 111

(b) it 2t 2

PRI A 0 0 4 75 2% S0 00 B 3040 4

(@) R AL T 5 AR SR S A B 1K 2 2505 2) )3 4 (W T 5 PR (PP; PA;SS; QN;SS2;QN;SS,;,QNy;
PS; DPY) S R H 14 9T 43 35 8 4% (0 B AT i i (W1 28 1 ANE 3 PP I gmhs 2045 2 A& 3h PA 4ty
g 2%, AR HE ) AR T MR AR I 20 4 B TR A 4 T B0 FE(PP;PA;SS;QN; PS; DPY k4T 4 i, 13 £
ANt 751 11110011 Agnt e 207(W1E 5 FioR). 5 bR AT =30 1 i, RIVAR 45 5L % R (9975
) Fp S HEAT 2 A, s Bl A A0S 12 )% 3 410 A (SS;QN;PS; DY, 3RATT AT LA 280 L — 1 i) 4 7 15 71
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4 00110011.
(b)  AF it 3 o 20 0 o v Bl AR X ) R 4 B (0 00120012) R AHAR I P AS 1 K O A e, R mp 75
F'E R AF: B 3k ) 2w i (KD 00111111).
BT O AT R MRS S I E R, vr 4 A B0 e ) I A codel A BE 3k ) g AT
code2. &M E 2 — A~ T8 Tt 4 (codel,code2,es,cpt) % 7~ 42 38 43 21 (¥ i 45 U A A7 AE — AN 2 b Bl s A
iR, LK 4,

Table 4 Example of high collaboration patterns

R4 mPMEEK R B

Codel Code2 e MERL (es) B 1E B (cpt)
3 3 (PP|ML1:PAIM2) 0.53
3 3 (PP|M7;PA|M10) 0.41
7 7 (PP|M1;PA|M2;SS|M3) 0.36
7 7 (PP|M7;PA|M10;SS|M3) 0.15
12 12 (SSIM3;QN|M4) 0.56

12 12 (SS|M8;QN|M4) 0.39

B AR UL ECHUN (W B 5 JraR), w] LA SRS 72 T 55 A 2 T T 3 R UG IC ) s B R X vy
VEREORE A A 53 T 40 B (¥ ik 38 7 6.
33 RINEHEE
h T AR B BE AT AR 43 WO B i R A B e R WME B (¥ e 0 04 L 40 e T 58, 2 T 5 3.2 75 v A4S B 110 3 L4 TR I
167 ZE (M5 0k J7 2 v (W) W VR A 2R 7 SR 91, L 1 A 30 203 Bl IR A 08 4 T2 g 28 ), AR S sE LT A 1 (5)
JEoR () F AR BR L
Minimizezv(aﬂrl,azhz)eentinProList 1- Co0p, 4, X compatibilityallrllazlrz) (5)
o entityProList £ CL4 73 IC 53 L (R3E S A (R SE 4R 7 41 ) MR 12 B 280, P A 08 U7 2 v ade 98 A3 43 A B4
JE e KA — b 43 B 7 58 HARSCBL N 3% 2 .
o SN AFIC IR BEAT TR g AT A0 S 2 HT R 23 IC IR B R A I gm G (B 1 AT BB 2 4T);
o SRJE MR B 6 1R DT R U R A B R4 D453 ¥ 51 LT I P E R (B 4 4T ~5 8.4T);
o IRE, DUBE AR AR L B K R H bR A CAT 0 43 T 7 58 B30 433 Bl R RE il L, 30 3 ) D FE R CT o N
CTep X IAT 51 23 BT 7 2 MG BN 1 17 B 6 $6— P b E B R I 43 L 7 S (5 9 AT~38 16 17).
Wi 6 Jros, S ERLE 1 55 455 43 0 103 3 S R B Dy UG I, 1 B B vy AR DA 10k 43 TBC U7 ZE X SS(fHE I i ik
). QNI MR HN) . PS(ITHL450T) . DP(AE B3 A4k ¥ sl AT 43 T

[ #ommmshimr | | <PP;PA;SS,QN;PS;DP> |
VERCHL: — 34140 (apCode) 11 11 0 011
i FrEMERIRL || <SS|M3,QN]M4,PS|M5,DP[M6> |
TTRUE— — #3514 (Codel) 0 0 110011
Codel&apCode==Codel |_| fHBli—ikHl%if4(Code2) 00 111111
Codez&apgg(‘je::Codel Il i MER 2 | <SS,|M3;QNoM4> |
LFALsgi U4 0 (Codel) 0000 1 100
B — 3k 455 (Code2) 0 000 1 100

Fig.6 Matching rule between high collaboration patterns and activity process
K16 e DA R 3 U 2 1 DL i 90 DU
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ik 2 UMEmAL o T,

i\ :Me(codel,code2, HP) /= T VERER 3,
aP=(ag;a,;...;an(aieA)  NAF 3 BCHG sh i RE (0 sl 7 31);
CTop(activityl,activity2,cpty  //FT 47 2B 35 3l - 16 sh W R B 3%
CTep(entityl,entity2,cpty /T4 28 B S AR- AR BIME FE 3K

iyt zentityProList=(ay|ry;a,|rs;...;ailrd@eALieRy) /AR & T 8INE SRR (SR 51).

01: apCode«enCode(aP) /K54y Wil sl e AT — 3k il 4 65

02: cuCode<apCode //ic 3% 24 i 7 43 T 15 sh I A2 1 g T

03: AR PERBL R Mes P AH A 4R 5 {8 codel 44 H8 cpt (EHEAT 14 )P HE41

04: FOR each element {codel,code2,HP) of Mg, DO

05: IF code2&apCode==codel&&codel&cuCode==codel THEN
IR A Mes H UG By fR A5 5 BE 8 23 BiE 2 41 entityProlList
06: entityProList«—(codel,code2,HP) of Mg
07: cuCode<«—cuCode&(~codel) // B Fifs 7 Fe vk A i Ae o i =R 23 B ik 807 51
08: END FOR

09: segProList(startldx,endldx)«—deCode(cuCode)  //47f# A3 Bc 3% 5h 1 ¥ 41
10: FOR each element (startldx,endldx) of segProList DO
11: foreldx«—startldx—1; tailldx<—endldx+1

12: sy<—entityProList(startldx); s,<—entityProList{(endldx)
13: s, < searchMaxCptFrom(CT,,,CT,,,s;)

14: s, < searchMaxCptTo(CT,,,CT,,,s,)
15: entityProList «- searchMaxCpt(CT,,,CT,, . foreldx,tailldx), s}, s;)
16: END FOR

4 RBEBIE

H T U AR I 5 TAY BT vE FOSA B RIAT PR R Rk, 23 A P A AN [R) FR) B090 4R (B el 4 i L
SEHCHR AR) b AR S TR R P ST L A8 R AS ) ) 4 BC AV 0] A R A HH B 09 A 4 B TR Bl R AR R AT B T 4%
B, Jo J5 0 LG 4 B0 TS 00 B 4 B DL R 43 TG 9 BB TR) ) LG I B vk T A ok )R R A 4y FL LV GHWA(greedy
heuristic work assignment). BHA#L 4B 51 RWA(random work assignment) LA & 5 73 3K fi# 5792 BFWA(brute forth
work assignment).

THAN AT B E AR SCHE S ) iR B EAT 5 T T SR LAY B RS 5 T ) B A R R AT 3 B R B
U AR5 4.3 A5 P B R 4, 00 3 T S A A B R 1 TS (CMEA) RIS T 5 T2 il (R B AR 1 (CMA) !
THEL IR BFWA S92 (7 Bk 20 0 S50 S [) 1 2k PR % 0 ) 2 TC 0 L R i % BG40 TS R 280R . Bk Sk 1 A
Java i 5 JT & SEBL, SE 32 4T A8 2 Windows 7+Intel Xeon E5-2620+2.00GHz - 4i+64GB P4 17.

41 AHHES

A 54§ ] CPNTools (http://cpntools.org/) T. B M40 35 (4 Petri B & 1% T — AN AEIT R RAE NI 7 BToR) 0 H

EHAE, 75 10 000 4 FE ). 106 500 NGB 21 FhAS [ () S 44,

(e (Rt (s e
Fig.7 Software development process model
7 T R IR T
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IR P R RS L T8 B n i 5 0 (WriteCode) 28 5 1 22 A 51 T3 [l Wb AR 58 B, B 5 I Al 95 o, A S0
FA —ANEEN IR 5 T B — 3R A0 S2 R (wiD| 52 T 1,08 T 2,58 T 3)% 7R, 2R G 76 IR Rl b ok 5 U & 7
ZH A K AR SCHR ) FOSA Bk 5 oA 3 PP &7 (RWA GHWA BFWA) ) SE 36 45 B E 47 %F L, 45 3 L% 5.
ZRGVE T AR VE S S A () PR B (R Bk b A5 AN ) 1) 23 TR 50V 55 T T e R R ) 5 2 TR V6 2 S R (R V% 3 A
HOG Dy 2~6) AT U S U0 04 43 T, 565 19 30 43 IE 5 G0 B R MR B A R 43I 9 75 BF ) 1P 340 {E. AR 5 o
A LA 25 25 8 B BE AN SR AT I ), A SO 4 HH 1) FOSA SV e 1.

Table 5 Comparison results of four staff assignment methods based on synthetic dataset
"5 AT AHMEIEER 4 P 5 T 4R

A SPEEMERE S PIEATIN ()
RWA GHWA BFWA FOSA RWA GHWA BFWA FOSA
2 0.08 0.73 0.73 0.73 0.00 0.02 0.2937 0.018
3 0.18 154 157 157 0.00 0.02 0.1369 0.027
4 0.28 245 245 245 0.00 0.04 02270 0.051
5 0.33 325 3.27 3.27 0.00 0.04 0.908 8 0.199
6 0.37 4.40 441 441 0.00 0.06 3.7924 0.867

42 ALHEE

2K SC A 0 s He s 48 J2 h Disco(https://fluxicon.com/disco/) iR i —AN 5 24 R AL (I 8 fiiais, 5 1 1
AR H &L H B S 99 4556l 24 MORFIITES). 27 4 0 TG 3 A 53 TR R s gk 28 145 B (H,
FERP R AL IE BN ER T e 2 N~14 AN 5 THAT). S 5 4.1 F7 P37 AH R 10 S50, 45 R LR 6(H T X L it BFWA &

T2 PRI ) B 2 RO A B 385 0 2 A2 7 AR O A

g

W TSN ECR 2~10 (R4 BUE B I RE).

»@ﬁ%ywh@»@ﬁxmm@»@fmmm ﬁd@H@*ﬁi’ﬁjmtﬁi@»@iﬁm Lﬁ@ﬂﬁtm@»@ﬁm&xﬂt@ H...

Fig.8 Complex purchasing process model

8 RIACRIMH AR

Table 6 Comparison results of four staff assignment methods based on real dataset
FT6 AT ESEIREN 4 P T L R

A FIIYMERE SREPAEATIN TH)(ms)

RWA GHWA BFWA FOSA RWA GHWA BFWA FOSA
2 0.01 0.22 0.22 0.22 0.000 0421 0.134 0.625
3 0.02 0.62 0.64 0.64 0.001 0171 0.605 0.566
4 0.09 0.95 0.95 0.95 0.000 0.198 1.086 0.853
5 0.05 132 142 142 0.000 0.112 3.803 0.408
6 021 218 221 221 0.000 0.191 27.315 0.444
7 0.22 2.82 293 293 0.001 0.072 172.843 0.458
8 0.17 312 319 319 0.001 0.067 767.944 0.860
9 031 3.38 355 353 0.001 0.085 2558.186 1574
10 0.25 3.72 3.84 3.84 0.001 0.086 2806.143 5.247

M 6 AT BLAR I, FOSA SV I HAT 45 R AR He s BEWA S5 (1 5 D0 73 e 45 A (B8 b a5 L), 1 I [h) b= 00
AT LS (K3 D5, DRk T LA A3 ] AR S (10 5325 e i UL PR T A7 2880 1) B3 T 0 C. A 17 S 3t o Lo S0 00 R AR SO A
HERUAEAR B Jee s B A AR 2 BC 35 sl TR mH s 3 S B0 16 i FOSA S35 55 RWA, GHWA S350 B — M 73 L i A
AR BC R &5 R (PMERL) S BFWA SVE T A5 ) B8 b 5 K R B2 2 10 (8 Z2 A8 7 A 15 00, W 181 9 7 JRAT T 8
Sk UM B 2RI B 2,40 5N 0,0~1,1~2,2~3,3~7 4R Ji5 Gt vH A8 FH AN [l 1) 43 T 77 2K 455 2 TR 3% B R A 1
Sy g R PME FE 5 IR b RE U (¥ ds K P 1 B (BFWA SR ) I ZE 48 43 A1 A B i vl U A8 AR SCHRE 1
FOSA LA BEAT 52 143 Be I i DME B2 LT B 8 i 21 B0 10 dee 0 AL 10 53 A0 1 b 3 BE 55005 Bt A5 i 20 4 S50 86
3 e 25 R B B U AR 20 IBE 5 58 A P A R 2 Bk K
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Fig.9 Comparison results of three staff assignment methods for activity processes
with different number of activities
9 IR 3 b AN ) PR R0 AN )3 Bl N B I Bl AR 4 T DR L 2 R LA
43 BIEEIE

AT UE AR SCHR (AR AR S A 22 T B B A S (CMEA) JEAT 53 143 TG 1 45 % LU AR 9 53 12 2 1) 1) B A1 3
(CMA)ZEAT 73 BC ) 45 R B B AR SCAE SCS Bt B 1 9 10 P Rl AN ] FR) b A4 52 o 855 3, 08 T A T RE R B
{0 R 2 TC % 20 90 P (g T R o PR 2l AN 5003 28) A BFWA S EAT 53 LA I, AR LU 53 4% R 0 T35 3 it
E PPN RV R B3 T 0 Wi 45 SR I, A8 URE 1 AT I 18] (2 25 D 52 H AR B3 T 3AT 5 3 135 I ), 4 P 10 o,
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Fig.10 Comparison results of staff assignment between CMEA and CMA
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Pl 10(a) 3T £k B 3R o= AN [RGB A 000 A7 15 20 BC RS sl AR, 40 il 5 T CMEA+BFWA 15 21 51 T4 i
07 XN AR AT B T 535 F CMA+BFWA (81535 7 S8 060 W 149 At R 4R A T B 180 190 L AR (e A e R 4R AT 1) 1)
tt”,Fi TR=Time(CMEA+BFWA)/Time(CMA+BFWA) /=) 1) 43 A 175 4. B v 1R 4 N B 26 1 A AR 2 AN S0ME 0
AN AR — 57 43 LT B TR A8 AL B R AR R TR w15 3 A B0, A AR A (AR 36 A P AN [ 7 45 B M v
PAT IR EG B P D PR B 26403 TR 5T 1, B 40 e 7 IR —FE N omT BUR B AN TS 3 AN 3
HhZ > TR /NT 1(BI CMEA+BFWA KIF AT I 7] e CMA+BFWA SRR AT IS 18] 20 ) B B4 25 Skl TR K
T 1(E CMEA+BFWA I FEHAT N A H CMA+BFEWA i FE BT INHA) 22 ) A B0 AU B 22 3K i K 2 3B L T,
BT SR UMERE CMEA HEAT 53 T4 L J5 IR SRR AT B 0] L6 T 53 T WME B2 CMA HEAT I3 T4 Bl /5 I i AR 4 AT
INFIR) B2 10— 20 U B T T S W BEEAT B2 U TR R 8 R TE 4

& 10(b) (AT R B2 6 B 10(a) VR AL ST I AT L TR a3k — 25 200, & 3 s AN RS Zh A B B & 15 4y
e B AR R AT R EE TR /N 1(BI CMEA B CMA f). TR KT 1(Bl CMA EE CMEA ) i FE AN 3
5 A B0 ) B AR 23 AT 17 0. AN B e i UK B AN 38 £ 0 TC TR T & 30 A 02 2 20, CMEA E CMA AR A2 v s
LE (AR 22 Lk CMA L CMEA {1 SRR s L O (R 3t — 0 U B 7 i P S Ak WA BE VT Sk AT 53 T4 i Lk %
J 51 T ) AR B 1D 23 C AR B e

5 ZEiEFRFTIE

ASCHE T 2% g s RS AR v A RS B A K WA FEE 1K) B3 T 23 e T VR AR B B T
55 53 T 2Z 1R K B A LI 825 R8T 3% Bl AR B s L A1 K1 103 i AR SR T A e i g 5, T DR DG S A 4
P 1 355 3T 3 AR 425 2 5 280 90 e b A1 A5 5, 95 DG P e o R S A Dy B3 T 20 W B A 7 5, 9% D A PP B S A i
ANURRE R B P52 3 B d5 K ¥ — b 53 20 Bl 58 KB PR R L SIE38 B0E 17 1% 5 ¥ IR T AT PR AN AT 2k

HI X S I £ T 2% ) SR LI, I A A S 36 T A 20 IO B RE T K TR AN B ZE b, 5 W B iIE AT
RARIRATHE 6 5 T ILABSE . A S 3 A B0 2 (SRR I UE A S5 35 LA, ol T2 4 7 21 10 i AR
Jo e e A 2 5 W Jim 8 5% T 70 IE 5 56 RSB B R0 e LA 3k — 2 T I 5 560 0 bR SR G 9 e 15 365 1) B A 242
Y S0 T BT A T AR 1 SRR 0 I 25 2 HR A A DR SRR AR B A B 4 I )
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