st AlZ20|Mdets] =2X]
( Vol. 28, No. 2, pp. 119-129 (2019. 6) _

(=

2tk 3

http://doi.org/10.9709/JKSS.2019.28.2.119
ISSN 1225-5904

HE 3 21 BARAHY ATFEAE Y BA

A5

Spreadsheet Model Approach for Buffer-Sharing Line Production Systems

with General Processing Times

Dong-Won Seo!

Although line production systems with finite buffers have been studied over several decades, except for some
special cases there are no explicit expressions for system performances such as waiting times(or response time)
and blocking probability. Recently, a max-plus algebraic approach for buffer-sharing systems with constant
processing times was introduced and it can lead to analytic expressions for (higher) moment and tail probability
of stationary waiting. Theoretically this approach can be applied to general processing times, but it cannot give
a proper way for computing performance measures. To this end, in this study we developed simulation models
using @RISK software and the expressions derived from max-plus algebra, and computed and compared blocking
probability, waiting time (or response time) with respect to two blocking policies: communication(BBS: Blocking
Before Service) and production(BAS: Blocking After Service). Moreover, an optimization problem which
determines the minimum shared-buffer capacity satisfying a predetermined QoS(quality of service) is also
considered.

Key words : @RISK, Blocking probability, Buffer-Sharing, Blocking Policy, Max-plus algebra, Waiting time

(2 o J

3 HITE 2 2ol AMAIATIE 070 17 Bt AT ElolgAe, W SR 49 Slol Sl/ARNARARD, Ag
28] A ol e B4 2tk A ek ), maxplus S S8t] 44 BRI 2 v
S B8 ABS TS gl IS TR mejskEo] tiet B4 Ak AAKEle oleh 2 max-plus

8 B3 40] o|2HOR Ak FHAK mYo= S§ ST, =R FUA) thet AU ABPES AR
s 3tk olefet o}, & Aol maxplus TR FEH FPA} @RISK AXEYolZ FHgafe] Amd|eAE
Aol mBS A,  7H) AgACEARIT AR stola A2 BARl dARNES AAD
A vl HAJSIGIch B ARIEEo] o ARk WSS 3 Bimel 27)E A4Sk Hajsh BAlw HAshc

F90] : @RISK, AR, W5 24, 03, maxplus B4 7141

1. A&
* o] ro 20l HR(LLTEH|LR)o Yoz 3t 2HQl ANl gt At Al FAAREY et
FATARE] AUS ol 2 7] 2 ATAIUNo. S et Al el .
= al o) ) 0",‘—_‘_ /\E‘ﬂ
NRF-2016R1D1A1B03934690). 15 7PgRE A2, 578 Aol Hmizh gl A
+ 3 03 HE 7k ~ o] A
Received: 24 January 2019, Revised: 22 May 2019, 23] fal HHE 2t =B 2-3749 et A
Accepted: 21 June 2019 Al2glof tigh fAJo] tjFRolrt, g2 AtolA 2kl

¥ Comresponding Author: Dong-Won Seo
E-mail: dwseo@khu.ac.kr

o
q
WA 2 g BRE Hu(et B RY

£ 2= Ao FPsia A7t Hlojgie Aule] B
School of Management and Management Research Y PR ) - e o
Institute, Kyung Hee University oF 282 28-S ol Aol st HHE ¥

A28 H23 20194 6 EEED



foke o] o Axolry

2709 Ao m g 2ol AAta| "ol Tt &
HollA, £ Higol el 7wzl etk 7ol AL
&3 A(quasi reversibility)S 7= AL YEYII}L F
] FHi(product form)®] 7] 42 & 2= Aoz
oA QItKChao et al., 1999). GAFSAS wa x| o
= 7ol tigt o] AtolA= 23k 73 fARE
AIAFE(Quasi-Birth-and-Death) Z2A|AE A 2]5}
ASIRIAIRE A2 ASATE B FI7) e A2
s ol digt £42 o]fth(Neuts, 1998; Tweedie,
1982).

%3 Wi A2dol A BHAGO] ApEE 2
Hblocking) FFoz Qs AL As ghse] w9 3
B2 FHEA] Xob7] gigol, W oA ufopaE
AE 7% EAA W, AlEdlold Eie wel A
H(decomposition approximation)& Z-g-3f] A3} Q)
ok thie] A A1 BT AT ARARY
I {3 HE S dis A8kl Qo dlE =9,
Hillier(1995)% 202 7|98 AT A4k olo
FH AoloZ H3lsial AJARE(throughout) T} 7} =&
oA 7l Au|2 AL H71E &, A ol s
EX3}9T} Narasimhamu et al.(2014)= T A H, H
of o] A< Y U 1AL AATE el
4ot 152 EMVA(Expanded Mean Value Analysis)
2 Bgalol Aamle) o ANLS Bl A4
W] UL 915 HAHE Tok7] 9I5) PSO(Particle
Swam Optimization) 7]H-S o]-83}ch

Zhou and Lian(2011)-& 27]19] 2FAo 2 LAIE |
W B g E o B9 2 LSS ATe
Aot 152 oA H T2 A A(Markov process) HE
= 5ol Al2E9 P E SERES} AFARE EXE

iy

T

st

=
E3sigom], 21 RS Bl W B4 He] 4
W] HBR BARG S4gS Ber

]

o

o] Yang and Seo(2017)+= max-plus 45 S-&
Shol A% FRALEE 2 v S B4 el AL
2|lof A 9] QF(stationary) th7]AIZtel Tt (LA} %
af, T2 BHE, AgEEe] tigh 1R £84e =S5t
itk Max-plus th= th7|3E A28 4%

7} “ 2S¢} (maximum)’ ¥} “FHaddition)’, F 7] HA4LERRRE
o] AgAlem i 7haet ARGl max-plus AFPAIL
B8 Ao g2 skciBaccelli et al., 1992; Heidergott,
2006). §4 F A7 A2doH E5] % Qe
E= 59 W& ZEa1 ohoFst A2l (blocking policies)

N
ot

[ 120 BEEINE=MIEIEIEN

= e g oi7|3E AJ2H), fork-joing 7|34 Al
2glo] max-plus APA|Agof 23HE2 & A Qlck

A ATt el o] 2ol AR AFlo] TRk FA]
of mfolzH FQl, EMVA, FAREAAE Z2A|IA 59|
chofRt RSl E8EaL AINE dut 3 R}
W 3f HES e A-aTe Zoky] oY
o} whgba] B 9Loj| A= Yang and Seo(2017)9] 2=
Hpgro 2 sto] ARt FAHAIS Zhe 2l AR A EE
Al EF oS B3l EA51a1A} $it) =, max-plus ti4
£ Z8sto] 7 FAoNAY 37 AR o
Ahe =ET 5, AT EAE AlE|old B 7kl
A 7]9E ZHZFER Algd|old AL Eo]Ql @RISK
(20195 &gsto] AL BAskAL gtk B ot
7}, @RISK®] %43} w50l RISKOptimizerS 385}
o] apctelgof thek Alefstol| Al t7| A AR Sk
22 W 2715 2Aske A% BAE sl

7ol A= A el HE S 2Rl AARAJ2E o
thet 279k §A ZF S NA Y] 578 AR ATl TRt
#EAS avfgich 332 @A T AlEY oS 28

DN
i)
ot
Jo
oZ
22
el

[>
o2

3} 3% A7

41 72l max-plus =2} max-plus A A7 o]
thek AAIRE ofsf glo] 2 Aol 8- ol sh=t ©f
g0l gl7] wizell ARt A Asteith. Max-plus
=2} max-plus AFA|2E Z12]ar P AdsYelto]
g 8- FaEdlS gxsl] vt Ayhan and Seo,
2001, 2002; Baccelli et al., 1992; Baccelli et al., 1998;
Yang and Seo, 2017).

1 2
O-TL Uﬂ

FIOS G @el0
B

Shared Buffer of Capacity K

Inputs

Fig. 1. m-node line production system with a finite buffer of
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Table 1. Starting Epoch at each node under BBS and BAS with A=4 and A=3

BBS(4) BAS(4) BAS(3)

no X X X X X X x| X

0 0.0000 | 0.0000 | 1.5000 | 2.5000 | 0.0000 | 0.0000 | 1.5000 | 2.5000 | 0.0000 | 0.0000 | 1.5000 | 2.5000
1 5.6502 | 5.6502 | 6.1502 | 9.1502 | 5.6502 | 5.6502 | 6.1502 | 9.1502 | 5.6502 | 5.6502 | 6.1502 | 9.1502
2 6.6669 | 6.6669 | 9.1502 | 13.1502 | 6.6669 | 6.6669 | 9.1502 | 13.1502 | 6.6669 | 6.6669 | 9.1502 | 13.1502
3 7.4494 | 7.4494 | 12.1502 | 17.1502 | 7.4494 | 7.4494 | 12.1502 | 17.1502 | 7.4494 | 7.4494 | 12.1502 | 17.1502
4 7.9376 | 7.9494 | 15.1502 | 21.1502 | 7.9376 | 7.9494 | 15.1502 | 21.1502 | 7.9376 | 7.9494 | 15.1502 | 21.1502
5 13.1502 | 13.1502 | 18.1502 | 23.1502 | 10.4028 | 10.4028 | 18.1502 | 23.1502 | 13.1502 | 13.1502 | 18.1502 | 23.1502
6 17.1502 | 17.1502 | 19.1502 | 27.1502 | 14.8904 | 14.8904 | 19.1502 | 27.1502 | 17.1502 | 17.1502 | 19.1502 | 27.1502
7 21.1502 | 21.1502 | 22.1502 | 31.1502 | 17.1502 | 17.1502 | 22.1502 | 31.1502 | 21.1502 | 21.1502 | 22.1502 | 31.1502
8 23.1502 | 23.1502 | 23.6502 | 35.1502 | 21.1502 | 21.1502 | 23.1502 | 35.1502 | 23.1502 | 23.1502 | 23.6502 | 35.1502
9 27.1502 | 27.1502 | 28.6502 | 39.1502 | 23.1502 | 23.1502 | 24.6502 | 39.1502 | 27.1502 | 27.1502 | 28.6502 | 39.1502
10 | 31.1502 | 31.1502 | 32.6502 | 41.1502 | 27.1502 | 27.1502 | 28.6502 | 41.1502 | 31.1502 | 31.1502 | 32.6502 | 41.1502
11 | 35.1502 | 35.1502 | 35.6502 | 43.1502 | 31.1502 | 31.1502 | 31.6502 | 43.1502 | 35.1502 | 35.1502 | 35.6502 | 43.1502
12 |39.1502 | 39.1502 | 39.6502 | 45.1502 | 35.1502 | 35.1502 | 35.6502 | 45.1502 | 39.1502 | 39.1502 | 39.6502 | 45.1502
13 | 41.1502 | 41.1502 | 42.6502 | 47.1502 | 39.1502 | 39.1502 | 40.6502 | 47.1502 | 41.1502 | 41.1502 | 42.6502 | 47.1502
14 | 43.1502 | 43.1502 | 45.6502 | 49.1502 | 41.1502 | 41.1502 | 43.6502 | 49.1502 | 43.1502 | 43.1502 | 45.6502 | 49.1502
15 | 45.1502 | 45.1502 | 46.6502 | 53.1502 | 43.1502 | 43.1502 | 44.6502 | 53.1502 | 45.1502 | 45.1502 | 46.6502 | 53.1502

Table 2. Starting Epoch difference between finite and infinite A under BBS(4)
Exponential distribution Discrete Distribution Constant Distribution

no| X X X X, X, X X X, X, X, X X,

0 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
1 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
2 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
3 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
4 5.6096 | 5.4031 | 5.4031 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
5 19.0510 | 19.0510 | 12.5736 | 3.9579 | 1.5912 | 0.7787 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
6 16.0639 | 16.0639 | 12.5736 | 4.4151 | 2.6681 | 2.6681 | 0.0000 | 0.0000 | 0.7030 | 0.0000 | 0.0000 | 0.0000
7 7.3849 | 8.6620 | 11.9077 | 4.4151 | 5.5346 | 5.1681 | 0.7787 | 0.0000 | 3.4839 | 1.7998 | 0.0000 | 0.0000
8 7.2200 | 8.6620 | 11.9077 | 4.4151 | 5.6290 | 5.6290 | 0.7787 | 0.0000 | 5.8580 | 3.7998 | 0.7998 | 0.0000
9 10.7944 | 10.7944 | 11.9077 | 44151 | 7.0642 | 7.0642 | 0.7787 | 0.5000 | 5.5324 | 5.5324 | 1.7998 | 0.0000
10 | 13.5071 | 12.1184 | 11.9077 | 44151 | 8.4971 | 8.4971 | 0.7787 | 0.5000 | 0.7456 | 0.7456 | 0.7456 | 0.0000
11 | 19.8196 | 18.0810 | 12.0851 | 4.5162 | 0.0000 | 0.0000 | 0.7787 | 0.5000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
12 | 19.5679 | 19.5313 | 14.8885 | 6.3864 | 0.0000 | 0.0000 | 0.7787 | 0.5000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
13 |20.4412 | 19.5313 | 14.8885 | 6.3864 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 2.0541 | 1.7968 | 0.3165 | 0.0000
14 | 159774 | 19.1201 | 15.2274 | 6.3864 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 2.3488 | 2.3488 | 1.3165 | 0.0000
15 8.2112 | 11.0680 | 11.0680 | 6.3864 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 4.2860 | 4.2860 | 2.3165 | 0.0000

[ 124 IRENEETRECREI=N



Ut THAZIS 2= BH DR 2l MAAIA

Ho| ATEAE 28 £

o T

NAFE E ioflA niA 577 A2 AIZ7EA] 9] AR

Z YAz W (p(K))=

X (p. K)

o) WFEL Wi Aotk w3
7 B A B4 9] Bt ti7 A
AARE AA] AR 25 m7FA) oA e ioA]

1—1
W;)( K) =

o A YAk BEoR W

[e]

It

% QSN QRRHE ] £2
T ujel Zo] 7t e o4
)(,jH(BBSK) > X', (BAS,K)3)

o S ERElS] 2 AT 2 5 1 3
AR 9] B Azbe] AR Thee] BAE

ol WA=

dshA =

Table 32 6714 FAAI7EY] <Al tish AlEH

= Wi~

p.

Wipsr) = Whas for i=1,...,m

0F

pil

W (BBS(K)) =

[e] Sk 2~
= AR 5%

Fulo] 27]7} Z7)shu A
of gaz FHY A2 AlZo] LA} ]
25 nol el the o] TAZ BEStn ol5e)
7ro glA=

ET U

Wi (BAS(K—1))
W, (BAS(K))

2
oz

-

2ol
ol
o,

i
%

s

— x0o]n], 0|7
. olo} A3

1
mp, K)

Jo]Ad

Ak 7} 95% Al 77re] ARkt shaghe Ho)
T itk FAT A7)0 KZ 2 A9 oA o
7147k BBS AA3teIAI7E BAS Aastol At ¢
Q18 4 9lch. Table 3994 BAS()9] 49+ &
3t ule} ol BBS@)] %52} 27] ufo] A

i
o et

Table 30]4] RE upAE} wEQl =T 40x)9] W
of & 49 Hit TS ARt R AFAIKE
(Response Time)< 2Ju|glc}. AlEd|old Zato)] m=H

AFAZHE R 2Ao] met fofat Fol HolX
oJ-o S o 4= oh;} /\V\ ::1;(4/\]7]_‘% 7= g].o] /\H/\]-/\]
g5 o= CONWIPY DBR A2 arejgt ¢
“HLee and Seo, 2012)9A = L3 AWE R c) o
Sl Hi 3 21 AT A BRI B
zo} sl AFAKE ] wAel S
& 4 sk

oo, 1t o] T4 Al AR ke 19] 3%
At AZEe W, 2 Fpbeso|Ae] t7 Ak Alelet
4 A28 7100 A el ARl gk e
iolqe] B4 Azt A|7ko] BBS 42| 497} BAS %
19 AL A DA = 1994 3 A A
2t A AAY 7] ol o] & ghef folof tis
2Rt WAS f55h7] oHh

T}S Table 404 W' 1 & jol| 9] 2A A2} A]

ZbollA 7H=E

Table 3. 95% Confidence Interval for waiting time at each node and response time at node 4

QA wEoIAY T AR A

BBS(4) BAS(4)
case w w2 w? w R w W2 w? w R
44,7835 45.1140 47.8205 54.7334 57.7334 28.2540 28.6134 31.6413 40.2228 43.2228
! 43,1782 43.5081 46.2112 53.1059 56.1059 27.0732 274318 30.4542 39.0035 42.0035
44.8530 45,1838 51.0749 55.8072 57.8072 28.3223 28.6832 36.2182 41.2968 43.2968
2 432377 43.5681 49.4403 54.1664 56.1664 27.1432 27.5034 35.0043 40.0752 42.0752
44,7336 46.4336 48.7694 54.6812 57.6812 28.2542 30.2710 32.6393 40.2158 43.2158
3 43,1205 44,8169 47.1516 53.0458 56.0458 27.0701 29.0813 31.4485 38.9930 41.9930
44,7965 46.4966 53.4072 56.7484 57.7484 28.3186 30.3362 38.9153 42.2916 43.2916
4 43.1709 44.8677 51.7595 55.0966 56.0966 27.1285 29.1407 37.6868 41.0588 42.0588
44.5001 49.3772 52.7180 55.4479 57.4479 28.0950 34.6044 37.9801 41.0554 43.0554
> 42.8934 47.7524 51.0893 53.8165 55.8165 26.9181 33.3947 36.7663 39.8375 41.8375
44.4397 49.3186 54.0484 56.3888 57.3888 28.0658 34.5771 39.6524 42.0275 43.0275
6 42.8284 47.6894 52.4128 54.7521 55.7521 26.8861 33.3647 38.4322 40.8063 41.8063
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Table 4. Mean Actual Waiting Time at each node
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Table 5. Blocking Probabilities at node 1

case 1 2 3 4 5 6

MEAN | 04571 | 0.4579 | 0.4564 | 0.4564 | 0.4550 | 0.4561
BBS | UCI | 04628 | 0.4636 | 0.4622 | 0.4621 | 0.4608 | 0.4618
LCI | 04513 | 0.4521 | 0.4507 | 0.4506 | 0.4493 | 0.4503

MEAN | 0.2944 | 0.2956 | 0.2928 | 0.2949 | 0.2923 | 0.2921
BAS | UCI |0.2993 | 0.3006 | 0.2978 | 0.2999 | 0.2973 | 0.2971
LCI | 0.2894 | 0.2906 | 0.2879 | 0.2899 | 0.2873 | 0.2872

BBS BAS
case | WAL WAL wATh ATt AT | A
0.3302 | 3.0350 | 9.9388 |0.3590 | 3.3842 | 11.9496
0.3306 | 6.2123 | 10.9415 | 0.3606 | 7.8785 | 12.9533
1.6982 | 4.0335 | 9.9365 |2.0140 | 4.3817 | 11.9422

1.6985 | 8.5996 | 11.9388 |2.0149 | 10.5775 | 13.9517

4.8680 | 8.2069 | 10.9354 | 6.4930 | 9.8666 | 12.9399

AN || B W N~

4.8699 | 9.5965 | 11.9364 | 6.4949 | 11.5663 | 13.9409
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Az 2|3 B TS 7h)] AgRAL AR 5 Table 7. RISKOptimizer Results for BBS
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T A g AestEi aither 24 e dus T
}\Eﬁgd‘ l:} —"];QQ' "‘Zﬂoﬂ EHSI' /\]‘Eaﬂ ]/‘ 6(36]‘7 ] oat e shes Cells | Constraints
Aal T AR AR AL @ Ao INDEX() 35 Trial | Result - RiskMean
td. .
\—stl. ]74 EHJL/] 37] B:]g]_oﬂ E]re :v_;q /\]xp /\]Z_}_cq H Mean Dev. Min. | Max. Cl10 (M537)
&=
58 WIstns PR 1 /A | 9.9488 | 0.5704 | 74747 |11.6503| 4 04S;
3 N . 5704 | 74747 | 1165 45
BBS 721} BAS 3stolA|9] 2|4 v 7] 24
e . 2 | 214118 [214118 | 46774 | 88228 [36.8721| 12 0.0544
X3} mgo] gt Aol Aik= thE Table 61}
N 3| NA | 77006 | 02947 | 63924 | 87338 | 3 0.6984
7ol 7o) Sl efAelA 75 0.1= dRsaes K 4 |26.0041 [26.0041 | 8.8969 | 8.8228 [61.8676| 20 0.0165
S 304 2077 F 187pA)] glefl 7iAlms el 5 I;I/A 15.3965 1.8686 8‘7446 21.()682 7 0‘1507
of, ol Aloke WS K2) g5 FolA A o] L ‘
; 6 | 242673 |24.2673| 6.9420 | 8.8228 |49.6325| 16 0.0293
AZE] WS HAR SR K 3= AlEEo|HS A8
7 193903 |19.3903| 3.5115 | 8.8227 |30.5631| 10 0.0772
3}9ict Table 6°]|A4] Result ZFo] N/AQl 9= Aekx
7o thzsiA] Fah Aeols], AlSAT s uol 8 | NA |11.9617] 09476 | 8.0334 |14.8042| 5 0.2942
= UH° O T__: il
;OE] BBS A0] 7 °1;H1 i E;]EH 24 ; ) ge 9 [23.0134 |23.0134| 5.8355 | 8.8228 |43.2210| 14 0.0396
2 HA trial I 8=,
]'35 S o] o | 4—; ol 212 - ox - 10 | 252443 250443 | 79664 | 88228 [55.8866] 18 | 00219
2l A tria Z I 95
. °;S“] 4":0 ﬁ:ﬂ 0113 jop Hi 10] T 11 | 236792 [23.6792| 63975 | 8.8228 |46.4399| 15 0.0340
o B A o Z
=, gaie] Aol | 452 12| 247865 |24.7865 | 7.4654 | 8.8228 |52.7942| 17 0.0253
13| 222604 [22.2604| 5.2598 | 8.8228 |39.9820| 13 0.0463
Table 6. RISKOptimizer Results for BAS
14 | 18.1966 | 18.1966| 2.9399 | 8.8185 |27.4606| 9 0.0939
. Adjustable |  Hard 15 | NA [16.8689| 2.3886 | 8.8060 [24.2410| 8 01171
Goal Cell Statistics Cell C .
. ells | Constraints 16 | 20.4590 |20.4590 | 4.0934 | 8.8228 [33.7300| 11 0.0644
Trial | Result S RiskMean 17 | NA [137670] 13847 | 85267 [17.9934| 6 02032
Mean Min. | Max. DI0 (X517)
Dev. =0l 18 | 25.6483 |25.6483 | 8.4438 | 8.8228 |58.9027| 19 0.0190
1| NA |11.9486| 09604 | 82727 | 150116| 4 0.2947
2 | 222830 22.2830| 5.2084 | 9.7087 |402015| 12 0.0436 4. BE
3| NA | 99380 | 05787 | 74556 | 11.8904| 3 0.4554
4 | 263344 263344 9.1760 | 9.7087 | 65.8158| 20 0.0140 Addtz o] 7| o]2 o7 HAlo] AgHAo]E H
5 NA |168709| 23808 | 9598 [243592| 7 0.1161 o 35 2] A A A 3 AJZF A7 Tl 3
6 | 24.8089 |24.8089 | 7.3698 | 9.7087 |53.1550| 16 0.0250 FALS max-plus 45 S-8-310] L3l A28 A=A
7 | 256690 |25.6690 | 83221 | 9.7087 | 59.5433| 18 0.0187 £ EAZHBBS) AT} A ZIITHBAS) A A5 o] A
8 | 204780 |20.4780 | 4.0572 | 9.7087 |33.6890| 10 0.0637 HlZ B4t 24 AR AI7EE = A 7lo] vl
9 | NA |137560| 13945 | 9.0166 |18.1609| 5 0.2031 7] 19E Zo|7) 1, EFAL E31 42]3 Hao)
10 | 23.7015 | 23.7015 | 63247 | 9.7087 | 46.6899| 14 0.0335 o]3g HHo EHsz A Eo|d B Axfol utzm AF
11 | 242905 |24.2905 | 6.8585 | 9.7087 |49.9285| 15 0.0289 S ZAA IO Aol 2 83} whe 7|7 B
12 | 182043 | 182043 | 2.9215 | 9.6835 |274733| 8 0.0931 = wToael A AZF A7t 9 u)He FHols)
13 | 23.0356 |23.0356 | 5.7737 | 9.7087 | 43.4504| 13 0.0390 AT, FRAEEo A t7AZES AJEt AA 7] A 7F
14 | 194027 | 19.4027 | 3.4837 | 9.7087 |30.598| 9 0.0764 © BAS A5} BBS AA slojArch o 2 zkS 7}
15 | 252666 | 25.2666 | 7.8585 | 9.7087 | 56.3563| 17 0.0216 2 Bk 1 9] B A7k HEA 7 woﬂ/q
16 | NA [153919] 18708 | 9.4545 |212411| 6 0.1496 L BBS AH5}ol|4 BAS A# sloj ARt o 2 7k
17 | 214337 | 214337 46346 | 9.7087 36.9504| 11 0.0537 AT, = AW BT TAATIY AL A= /\]7}01]
18 | 260236 |26.0236| 8.7622 | 9.7087 | 62.6948| 19 0.0162 ATRS 17| oFe-S BoI3t 4 9Joith 23 HTh Ay
gk BAo] Qg BRog B =70 AetAl= 55t
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