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= Projectd

40 project4d.mdl D=1 L—> 3 A4ER (HX)
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rework discoveryrate (V0 -D0 EREE)
20

DrawingMonth
=
\

Time {(Month)

S Project3

Project4

40 projectd.mdl D> =1L —33>A45R (FX)

work flow (FEREE{TIERE)

100
=]
5
s
z 50
=
=
(4] & 1] || 3.1 ‘ 2.3
0 2 4 6 8 10 12 14 16 18 20 22 24
Time (Month)
e Project3 = Project4

40 projectd.mdl D=1 L—> 3 AER (FX)
40projectd.mdl D=1 L—> 3 A4ER

FEROAESES (LX) . UD—O0RRFEE () | ZEEnRE (TR)

CNSOFERMNS. TOS 10 hOEER(IC LR RO aERE I S0
ST NDFETIINTNIESIRDFEIN FTTRDUT—IMNIEAEFRE UIR<IED
CENDIHDET, ==L —23>Tld time to detect errors(FREMRIEETE) D5
B(IHUT. timeto detect error lookup (FREAREIFEER) (T2 ITo—Avt—>
DT ENDDFET, NI TINIHSEDEN. TDHFEEZENINTFBET D
ECFO>THREIDEDTY., NE TOZTU MERESIdSIEE Tz EHERIE
EZONFT. BXHEUTUIRRIR VD, SDECAIDFFRELFET.
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3.5. AT>1—)b(project5. mdl)

CNETDECA. work flow(FERSRITHE) (ITEEE L TR TEE LIS, Tz
R —)hem T+ — RI\woEHDFEFATUZ, TO>To NEEDBENIETO
STONERTZ1—I)ILESDEDDIETY, TDITHICRTZ 1 —)USTFRZTA\
RT3 —)UTEDE TV —REFEEIT D ENWETY, T 1 PEENSDDRSE
TNTE DV OASHCBEEETE CEF T, FTERDDHAFEDOENDH D> TUNSDT,
R —)UTRICEDEDZHIC. ENEIFHIBRDINTNIRSIN WVERDD
LETEXT, HHEETTesh, Fol CEHRITREDHIIDIZHOBE R 411 ZEH5R
ITREDHHEHDIZDDMESECHE DU GRIALE T . 51Kt projectd.mdl ZEIEL T
project5.mdl Z{ERk LT, ZORCE 1 —Em 1 (CEE/RUDEM 2. E1—Em 2 (C
B < EDICLEFET,

CCConEFEL. work flow(3ERERITEE) (AT >1— )V ERIRT B ETI. D
TeDICR > 1 —) VeRBRUIEESEERITRE SV DEIR &% required work flow(E
RETERE)ZEALUFEI. required work flow( ERETEE) (& Work
Remaining(GRUEEEFE) & scheduled time remaining (3B H\SEHMNE T,
scheduled time remaining(5%7##fl) (< scheduled completion date(5E THIR)
S Time(ERERR) 22 L5 |L Vz scheduled time remaining (3R H S5EHN
F I, /86 Vensim ([CHUT Time (IS AT LTS =1 L—2 3 2ATHI T SIRER
ZERLFE T X 411 FEEERITEEOFIHDIZHDIES I EORHFEEPRUTZEDT
ED N CDFFE 1 —BH 2 ([ ZEFTEFRA. ASZE
EINRENECDOVWTCER IR Db T d Z E(SFRL T IZEL N,

scheduled completiondate

(ETHEAR)
\ Work Remaining
<Time> GRAMBEE) =
work flow
e (RBETER)
scheduled time remaining
(G 2=-t10))
fl o required work flow H
max work flow
EFhEERR B

411 FFERTREOFRHDTZOONEE

TNBD E=FRT DIZHDITRDEL S (TIRDZFET,
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required work flow =MIN (
max work flow,
XIDZ (
Work Remaining,
scheduled time remaining,

max work flow

)

)
Units: Drawing/Month

C T3 MIN(BVIME)B#ESZE>T. required work flow(ERSEZTEE)H' max
work flow (S TEREPER) X DN IRBLD(THIILE TS

XIDZ(X if Divide by Zero)BI#i(d. &L £ 2 5% scheduled time
remaining(BERFER) AT OTRAFNE. Work Remaining (RIEBEEFR) =
scheduled time remaining(3&f7R) T3 DHEEZITEE T, 0 TIHRIDC L=
RHY2< Vensim (FZ5—E78DD T, SEIDKDIMHHE C OB ERLE T,

scheduled time remaining = MAX (0, scheduled completion date - Time)
Units: Month

scheduled completion date = 10

Units: Month

max work flow = 500

Units: Drawing/Month

work flow = IF THEN ELSE (project is done, 0, required work flow)
Units: Drawing/Month

DURA R RIAR

411 EFEERTREOHHEDIZOOEE CTRUIE7A T I T FR(C projectd.mdl (T
FENR TVEET, FORHEERFESY >+ ROBENSIMNDNELNERADT. DD
DIEFETRA > N7 R) A RELTERUE T, F9'\ ZEUEIDIEEEASINT DIzsbF e 1
—HEDIINIZET, BEE FOE1—DBRT [+ *Fiffi* * | BRRUTIES, U TE21—0D&A]
= [2] (CEBEULFY, E1—2(0K 411 ZEEERTREDERHDIZDOBE CRUIZ A T 72Xy
FUTWEFET, TOFERNK 42 project5.mdl OZEFEEY (E1—2) TY. F9 required work
flow(BREITEE) (IFTLL EECITHS, Ea—2 ([CHWTERY—) L EFE>TERLUE,. required
work flow(BRETRE) 75 159 D2bDwER 3 DZEMDS5. Work Remaining (GRUEEEEFE)
[FITICEI—1DPRTEREINTVET ., COLIREZFRITERY—)LZANT. Work
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Remaining (GREERS) 2= BRUE T, N TE1— 19D Work Remaining (REER) =E1—2 D
TSR TEDLIITINDFT, 77U TSR TRAITEN WD TERNWE T, A
B EE(E, RITEEY )LD D (ICET)VEEY —)LZFRAVWT RO Y F 9 DNHEE Work
Remaining (GRUBBERD =5 Uiz E1— 1 T Work Remaining GRIEBER) DA ZF I 20
ENHDET ., scheduled time remaining(G%HARE) & max work flow(SEITEEIRFR) (3FTLL &
CIDT, Ea— 20 CEEY—) LV aE>TEELFY,. scheduled time remaining (FE) D
SHRICKER 2 DOZADS 5, Time (3 Vensim DR LZHLTHD. BICERBHIZELLCT . £D
TRATEERY—IL T Time BERL CE1— 2 DTSR cERLD(CLFET . scheduled completion
date(FETHIR)(3FT LV EELCTI D TEERY —) Va{E> TE1—2 DISh TEELE T,

Ea1—1(CD0WTE BEXAOERUIHDERAN. Ea1— 2009 CEEUIZ required work flow(E
SREATIHE) LHES T DISDOEENWE TS, TONERE 43 projectS.mil DZEEIRLOENY (E1—
1) (CRUET. F9 work flow(3EHESTEE) JFEEZEEE U T required work flow(ERE(TEE)

SHRUEIMNS. E1— 17 TRITEELY—) L Z#ED T required work flow(EREITRE) DI
TBEE 1 — 1 DIGHh TR YFLUET., BTODXTCE1— 1 ICTHITES <required work flow(Z
SREEFERITIRRE) > H'S work flow(SESRITEE) ((RSREHFER I REVESIEFE T, SETHERY—IL
ZfE> T work flow (GBI TERE) DT e TR I 1 Ud5T 7 T 714#TL < ER LI & work flow(3%
BRI D S DU TSRTAEDRDERIA TRUIZES D AN LT IZE0,

Bt RBRUTEETIL project5.mdl %] 43 project5.mil OZERLOERY (Ea1—1) K 42
project5.mdl &SRS (E1—2) (CRUET.

scheduled completion date
(587%88)

\ scheduled time remaining \\

(FETFHAR) required work flow

_—, (ESsmEE)

max V‘IOI"k ﬂOW /

(EITEERS?)

42 project5.mdl DEEEY (E1—2)
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initial project definition

TOVIORERS

fraction, lete
>, R

project is done

COoIhETIZN

l Work Remaining L _,'/
(RAMIESRES)

Work Accomplished
—=— | GEERR
il [T

/4 Undiscovered Rework L

= CREROTEFET

work guality

o

time to detect error lookup

(RRiHIEER
(N -«
) .

time to detect errors

\_ﬂ/(?&@ﬂ#aﬁ)

43 projects.mill DEEIXLOERY (Ea—1)

Project5.mdl D=1 L—> 345827 44 project5.mll D> =1L —234F

44 projects.mll D=1 L—>3AFRICRUEY,

FRREITIERE NIEFEH R ARNIERT

500

L __;_ 2 2

B, p 1000
2
20 400 7 pd -
= =
= \\2/ =
= 5 500
T 200 T
o /"/ \\ ~

// .
0 3 ; ) 0

0 2 4 6 8 10 12 14 16 18 20 22 24
Time (Month)

——  work flow (EFEEITERE) (Drawing/Month): projects
——  WorkAccomplished (MMEEE # 258 (Drawing): projects
—3—  WorkRemaining (FRMAIEFETS) (Drawing): projecs

44  project5.mll D=1 L—> 3 A4ER

JOZ 1O NIE TEIB@D(SE T UE T, work flow(3EFSETEE) (ddo< D&t
FU. RSTTHRED(CTO> T MNa5T 79 D125 73 DERT Casld EFZR
L&Y,
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3.6. S5{EHEREMA (project6. mdl)

CNETIE EBEER DD EIRC EHATTN I /RN T work flow(3EFERTEE) &L TRo T
FFEU, UD USRI 79 D/2DICF) V- WWETY, COET) LTI YEELN I effort)
(SFEULVY—R(E TA] THDELFET, TNSDALR(E. FRRITERSNDMEBACI7H > ans
OIS HBEIEZ DTDIBELIRDET, FHEHDRES > TIVSER b $5Er) -1t
FIVTERUCEDERU TS, COina. EBFNDEESE. FEED(CTJO>1 0 MESTE 7 93/28H(C
WES work flow(ERRITEE) S\ DS E(TRDFET, LD 717 7B E(CK 42 projects.mdl D
ZEHS (E1—2) (CHUTERZIMI TVEFET, NSZRIMUIZEST) V=R 45 5 Sefm
EFIULICRUFETS

time to adjust

workforce
(FRFHART)
\ % work flow
(nfﬁm) T (mETER
net hirerate
(EWIRA) /
/ productivity
required workforce (£FEM)

(LBHEH) ‘“--\\\\\\\ S
(IOT1oh =7 230

required work flow <— -

scheduled completion date (2?%??5@]‘
(=7#8)
RN
scheduled time remaining
(FETFHART)
S / max work flow '

(EITEERR)
45 SSErhEERDETIUL

IIRA RN RIAR

45 SfEh EEROEST) UbEER I BTshlc(d. project5.mdl 42 project5.md| Oz

(Ea—2) hBRI—KIBERNTULD. SRENICET)VERESED/ZHIC projects.mdl DT 7
«) VEEEEE T BEEE. £9T71) &% projects.mdl (CZEL project5.mdl & FE=LTULED
RBRVWKDICEBREL T /ZEL )\, projecte.mdl THZIGBIIUIZEENE. 28y —) L& aRLTE1—2(C
BINULETY. required workforce(:WEF5EN). Workforce(35E177). net hire rate(IELREARE).
time to adjust workforce(¥#AlART). productivity(EEM)H CNICEELET, RICI TITmE

— (CZTEFE2—1) TERSATL VS22 work flow(FREBSITEE) (CDU\Td 2y —)L T
<EFTIVEERY—) VR TZDE 1 — 2 (Cwork flow(FERITER) = o vF L T<IZ&E, nld
E1—1 D work flow(3FHRTEE) SE=EANIEU THhdEICBRU TKIEE, Ea—1. 200\
ND work flow(EHRITERE) DR AZEL T, Vensim A EEMIC—BMa5L. WBICKDIME
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FRDE 1 —LENDREO Y FHAG TR 2 BB - HIBRLET . RIC. 350 SERDES) ULDY”
ATV (HED T, ZHEDREBHFDOREVEENN. HFRUEELET,

required workflow(EBREITEE)(CRII 2L TO>T o MY rInEealc
IRBERDIEELFET, FTLLRIXRDED(TIRDFET,

net hire rate = (required workforce - Workforce) / time to adjust workforce
Units: Person/Month
Productivity = 1
Units: Drawing/Person/Month
required work flow = IF THEN ELSE (
project is done,
0,
XIDZ (Work Remaining, scheduled time remaining, max work flow)
)
Units: Drawing/Month
required workforce = required workflow / productivity
Units: Person
time to adjust workforce = 2
Units: Month
Workforce = INTEG (net hire rate, 0)
Units: Person
work flow = IF THEN ELSE (project is done, 0, Workforce*productivity)
Units: Drawing/Month

TOZ T NI EETIEND D> T VR MREE THIA L. /Rt Db BRI
RICABMMGASNZE Y. NETO> T NOFHENES & Z20DESICRL GETEE
X CORRERERRS CY, FEERNMESHE IO 7 1) V2D EEH D15
F9., JNFTOZ T NOEIFBONANEESEEZ LS, #ETRHCEITTRL (TS
TV EVDTZEDHEZ SNEFET,

BLEEFERRUIEET VRSS2 —23293 &, K 46 projecte.mdl D=
AL—2 3 ABRDLS(TEDFT,
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EEETRECHBH
400 400

5

é W o
200 / y 200 ¢
= / \ =
g / l“.“‘-.

v | .\\\"‘-\-\._
0 | e ] 0

0 2 4 5 8 10 12 14 16 18 20 22 24
Time (Month})

—3—  workflow (#FE={TEE) (Drawing/Month): Projects

ok

—3—  "Workforce (5&77)" (Person) : Projectd

46 project6.mdl D=1 L—3A4ER

Workforce(5E&#)(d. &9 100 AFTREL. Z0RIPOOLER, TOP
IO NETERIITR > THUSIELEY, FTOZTU MYET Ui EEan EL
TUVFET, NSRS SIRRERNTI DTS EHEENWE T,

3.7. JO>x Y MEREIGEDTS (project?. mdl)

SEHOREE L T O 10 NOBRDIRSEE VEIREIGA D37z CET ) LR E
—DITWEY,

3.7. 1. FSEIEREESAR

JO21 0 MHERIOR DK (CDONT, KDZ<DAEEIRAT D E(FRENTED
DERA. RELRSIEHEE. TOZ T MSED(ICDNTF—LARNOAEERSENIZEL
TWEEEN' SIS TY . TOZTU MY 80%5 ¥ UIAEICEERIEDT EUL\DHT
(FZ < DIZENEI TS

CDLIRBEFZET) URMEES2s. willingness to change workforce(%5
EIEREERAR) S\ OZEEBA L. NERSAFZOREAER DL DICUFET, fEIFE
DiEE=EN 47 ERREERAEBA UIZET ) UTRUE S, ORI Y FEFR R AER
9B projectb.mdl DE1— 2S5 RXF—KFTDERVTUEL D, F7M05, B2
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W—)LC willingness to change workforce(FER:EREESAX) & willing to change
workforce lookup(EERREERARTEKR) = project6.mdl DE1— 2 (HEINLET,
fraction complete(#E43) (51— 1 TEREH TIDTE1— 2 TIHUTEELTR
TVFLBIR TS DL IICLEFET.

time to ad;&st W orkforce

x )/_m work flow

(8 H) — " (EBETEE)
EuEEn

productivity \ is done
(£EH) JOVIDET 755

reqlgiredp‘01'kforce

BESEN) < ,7

f required work flow : )
<\ Work -{:Ii“._ifi._‘

(EREFTEE) ieeRanh

willingness to change workforce
(BREZENR k
TR \ UEEEa)> EEEER

X 47 EFRREERAVEEAUITESIL

SEEE UERIRDESDTT,

required workforce = IF THEN ELSE (
Workforce < required work flow / productivity,
willingness to change workforce * required work flow / productivity
+ (1 - willingness to change workforce) * Workforce,
required work flow / productivity

)
Units: Dmnl

CORERIE TOSTU MRS 1 —)LEB DT T BB BIRS5EHR
BHENLOZNGES, IO ESENRNEDSZS(CHENIZEELLD ELFIH,
willingness to change workforce(FERREERAR) (C Lo TCERESL WS NZE T,
973405 willingness to change workforce(BRFEESAN)NEL) (1(SAVY) BE
(& required work flow(ERETEE) = L D58 < RIRUTZ required workforce(is
E5Eh)=iELE I, willingness to change workforce(FERIEREERAR) HUEL )

(0(SaLY) BEIFREFHEITHD Workforce(HBEN)DEFHEFLELDELET,
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willingness to change workforce =
willingness to change workforce lookup (fraction complete)
Units: Dmnl
willingness to change workforce lookup ((0,1),(0.5,0.8),(0.8,0),(1,0) )°
Units: Dmnl

"willingness to change workforce lookup (ERFEE#=)"

19—
——
5 \
Ef; 0.5
B
i
0 ® &
0 0.2 0.4 0.6 0.8 1
ERE

willingness to change workforce(FEREREESAR) (L. fraction complete(iE#
) CED>TOMS 1DEERUET . ZDREREFREGEL willingness to change
workforce lookup(FERREESAIER) CESRNE T .

3.7.2. JO>x Y MOBREETIVDER

JOZT O NF—ERT UleERRESNIEE. BENRRSNTERI DS ENSGD
F9, JO>T 0 NOBHIFEESREC IR CTIRL. IEECASTEENRE LTS
BlPRESNZETS

CCTIITOD T MEE T SEDF COREICRAIvESE R U TSI L TL\BTzsh.
O 10 MNOBREVVORREFSFZFEEE CTldnDFRA. UL, BUEBSDAT—>
ZEOTOZ T NMITHBWT DU EOEEERASE TL. hDUY—ZHEL T
DIGAFIRAODOBEMNEEMRREEIRADSE T, NZETIULT DAL EBET
R D [H—EXSY NEEl DIRVVAEFHFERCTY, JOST O MERTEE
= dEE. KEERINBEU ROBHIEUERA. COF1F=ORZERT

5 ZOET VU THA RTIE, BRSO ERAERIIHEFCE 5 X o123 572012,
R IZD T T 7ForvE MR L COVET, FRRRCHZENABEEL£3, s &
T IO THD LB THFEF AT SN EE LET,
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USRAEFUEYT, CNESODBEZRTYFIDI=DICE. COHHENE/=2REE/RD
project is done(D O T R T ISO)NERINTVBE 1 — 1 (BEZHNX TP
<ERBWTULED. EXTUSREEIRT DIcsbOIEE I TORITRDE T,

project is done = IF THEN ELSE (
project was done :AND: fraction complete > restart fraction,
1,
IF THEN ELSE (fraction complete >=1, 1, 0)

)

Units: Dmnl

project was done = DELAY_FIXED (project is done, 0, 0)

Units: Dmnl

restart fraction = 0.9

Units: Dmnl

Project7.mdl DE1— 1 (CESEDEEZENNZ D EK] 48 XTSRS EZEHEHA
ATz project7.mdl (E1—1) (CRI KSR YFHATIRDFET,

initial project definiti » i
GodhrEse > TR

restart fraction
. B
T0) ect was

_ D asdone
(17\7~yﬁﬁ|10)§13‘>101\§7770)'/

project is done
W

(FOVIDh=ET 730

| Work Remaining . _,'/ i
CRAMIBRTD) EEs R —

» work flow 2 f
GRBE=EITER)
—J Undiscovered Rework L
7 FEROTRER

. work quality
L)
ime to detect error lookup

(FR#E LR

N -—
rework discovery rate /

(D -DoRERER) time to detect errors
\—’/@Rtﬁm#ﬁﬁ)

48 EXFT U ADNEEEREFHHANIZ project7.mdl (E1—1)
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3.7.3. #EREUTHREINSIESAE

R DODIEIEZNNX JoAEE project. 7mdl Z=(TUISRERZX 49  project7.mdl D
SZaL—2aABRCORUEY, COiEs. JOST O NDETI0TNSESRDT
WET, TUTCENITOZ T hOKE RIS TR TR HBTIE > TULESE
9, JOZTOMSETUIZE. DINTINEKRRDOUD—IMRELFIN Nl
O 10 NEZES ISR TIFEDRIRICFRDFERA. DIzd. TO>T0 N
DES(FRSNTLFRE A

FEREITEE., AIE N, FNIEFRT

200
: A {2 2 1000
5 I
£ el
] / p—
|~ =
5 100 e = E
= ; 500 =
: ¥ o
D e
// 1
o 1) - 124 1 —_ : 1] 34 0

0 2 4 6 8 1M 12 14 16 18 20 22 24
Time (Month)

——  work flow (EFEE{TEE) (Drawing/Month): Project?
—=—  WorkAccomplished (385 & 3555 (Drawing): Project?

——  WorkRemaining (FRAIEFEFE) (Drawing): Project?

49 project7. mdl D=1 L—23>AER

3.8. ATSa—)UCKBDTIL Y (project8. mdl)

JO>1 0 NOEBCHEZ B CHRIES DT ET. RO 1—)UNEBNCSR D
FEEHBR I DTN TEFH UL TOS 1T NORHESE Tl AR (HBEDRE TRL
EVEEEGT. TOST O MM T U259 IYBEZRRR D EITRDFET, 2hTE
W5EZDEABLNUI—TETH > TE. FHOETEE—ECIFRN\C E(IBH(TIE
BHADEFI., INSZRIRUIZEEEZIS—! EBTHARDONMDEFEA.
project8.mdl(E1—3)EUTRUETY,
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time to average overtime eff fatigue quality lookup
(#3885 el R IS BF ) (EH -HBINER)
overtime lookup *

(BBBFHHR)
8% 1SN FEEFRAS (B -HE30EH)
(¥21BENF5) (FH9EhTE85RT) c = S

T (FZ3n)
eff fatigue productivity /
(EFH -E£EMNE)
normal work quality

schedule presure productivity (IEELDFN)

> (nEEK) (EET)

/ f \ ‘\\ eff fatigue productivity lookup
(B -£EMNER)

max schedule pressure normal work flow

(hEZRORSE) (REERITEE) \

. . / \ \ normal productivity
(A EN)

50 RTa—)UCKBT L AENIRUIZES)L project8. mdl(E1—3)

CNBDRT Y F < (S project7.mdl D7) LDET)USHFRICE 21— 372801
U I DERVT UL D, Ea— 30D, productivity(ZEREENE) & work
quality(FEBED)(FE1— 2 TEEFID T, TEFIVEEY -2 TEI1—3(CXR
TYvFUET. TNLVINOZEEIIENTNDRE LD DB DL 1 — CTEFREHID
NENRED T, AV TZERY—)L. ZZHY—) b RATEERY —) VEERU TRy F
LEFE.

LUFRICDUVWCEBBLE S

%9 overtime(iBEEHE) (CD/N'D schedule pressure(hBEER) &~ \SELvx
BALFY, TUCHIEERRIARS O\ EMN THREECRDEEANEEL CL\DEE
Z5NBI=sb. Average Overtime(ERBEINTE) ZIxEDERAE T IRFZR IR
EEUTHWEY., CCTEREINE(E. overtime(ilBiBE)FE) > Average
Overtime(CHFBERE) ORI FBEIHRE I CTTREHEDRELL
CTHEE I D/zsbEi(d Dmnl TY, 554 productivity (EEEE) S E=EDE I 7005
work quality(FEED)ZE T =EF . HFIRDESDTY,

Average Overtime = INTEG (

(overtime - Average Overtime) / time to average overtime,Overtime

)
Units: Dmnl

Overtime(*HTFEEIAE) (4 overtime(HEEBEENFS) DlEEASEITTII=RUF T, BEOD
T EREASTREHZEX. BECHDFETDEHNEEESNCHRI UET. &
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Dizsh. overtime(BEEES) OIS ZH DIRE D DRIIVMACVZ/RIRY BT
HEE U THEELE T, DTl

Average Overtime = SMOOTH (overtime, time to average overtime)

CEIUTY, —RHAIC(E SMOOTH DXL DA F=OABRULEH FTDINETY, I
135, IRBEDBHUNSEIC. ZOFAEIETL S DONEREH /23S TY, F1F
SO, ROREUNELSEDMHMERIT D ENEETT,

eff fatigue productivity = eff fatigue productivity lookup (Average Overtime)
Units: Dmnl

eff fatigue productivity lookup ((0,1.2), (1,1), (1.2,0.9), (2,0.1))

Units: Dmnl

"eff fatigue productivity lookup(JE 35— £ EHR)"

EPEMICSASENE
®

@ 0z 04 0F 08 T 12 14 16 18 2
BHE

CC T, eff (S effective DEBEAZ T, eff fatigue productivity (RS —4EREIEER) (3%
T CS R DFMMVSRZEE S VERIRUE T, DEDAEZAISHDSE Coe
W CEDRDICUIEDXT, SRS CERTRAEDMNRDESL\EL YD
ZETRDFET, BIXSIEENNT OIS IDIGEIE —ADTOISHh—BEZ0D
)\ A)Va5e 7 UTzY— R O— ROATENDRZEE S\ EL D TZEDITIRDE T,

eff fatigue quality = eff fatigue quality lookup (Average Overtime)
Units: Dmnl
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eff fatigue quality lookup ((0,1.1), (1,1), (1.2,0.9), (1.5,0.5), (2,0.4))
Units: Dmnl

"eff fatigue quality lookup (E5H-FEFY ExR)"

2
el
5 ]
B R e I
= 1' —
< ~ 9
i
:IE[ T i
e — @
0

0 02 04 06 08 1 12 14 16 18 2
BEHE

[ElKIC eff fatigue quality(JEHS—3E8F D) (IFS5HMY TS5 X DIBRIR
WREEIRLE T, eff fatigue quality(JEF5—58FEDE) (I Average Overtime(F
PEiEENEE) (CE DU\ T R eff fatigue quality lookup(JE55—3588FEDER)(CK
DTERMNFET,

max schedule pressure = 5
Units: Dmnl
normal productivity = 1
Units: Drawing/Person/Month
normal work quality = 0.9
Units: Dmnl
normal workflow = MIN (
max work flow,
normal productivity * required workforce

)
Units: Drawing/Month

required workforce = IF THEN ELSE (

Workforce < required work flow / normal productivity,
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willingness to change workforce*required work flow
/normal productivity
+(1-willingness to change workforce)*Workforce,

required work flow/normal productivit

)

Units: Person

required workforce(BRFBEN)(IE1— 2 (CHBVTEERSN. E2—3(THWTHE
T CEIR TEDLSITI2oTVET, required workforce(E3RI5EH)DNODIELE
TR RICRI LOITRREROZETENWNE T, [REZSIN ST N\DER RS
REDDZEENWEINZSD, ENSOREEHFN AT FSN T VSE1— 2D required
workforce(ZERFHEN) (CEEZNZFIT . HEY—IL TRZZEE I DaillCHEms LU T,
productivity (&) H'S required workforce(EsR35ED) (CEDRRKENEEEL
C. normal productivity(1RELEENE) H'S required workforce(ZEKRSEN)(CED
RRKENZSINTHETFEL L D, required workforce(ERFHEHN)DETETIZ.
productivity (&) DD (C normal productivity (BEEEREE) = ([FFHEI DL D(C
ZE L FE 9, normal productivity (HREEEREE) (3556@R—E 1 AN PRESERSEITRSE 1
DEZDTI NI hETHD. productivity (RN SEBEENTEEEDIEREOENTRF
& EODRGR0EHE CE V=070 N w h&T9, £U normal productivity (54
) (CZE U BEESH ERSHUE WEE CIiRABDIRASH T E SN
TLFEVET, JOZTIMNCEOTUE ZDOKIRIEFSERI(FTIONTLE > TV
DMNELAN, ZDXDIMZETE. SEHIEREET TS/ Vb, — IS
WE—TEDIIL—TCHBITDRDSNITTTE CEEH SR SN D I 38
AT &E(TRDFET,

overtime=overtime lookup (schedule pressure)

Units: Dmnl

overtime lookup ((0,0.7), (1,1), (1.2,1.2), (1.5,1.4), (2,1.45), (5,1.5))
Units: Dmnl
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"overtime lookup (FB:BENTEXR)"
—— 9

o 9

&
1 e

A8 §h 1%

overtime(BEEFE) (3. CZCIFEHEDRE CTHD Average Overtime (2D
Bf) & RE I 28R E U THVSNDESEZRI NE THDE(I(E Dmnl TY.
overtime(#B:BEI ) (X overtime lookup(BiBEIFER) (CHE > T. schedule
pressure(MBERER) N SE=ZHENET ., schedule pressure(MERER) (CHED T
HOREE(EX TO<ERFHIREIIC L > TERSNTLET,

overtime(E&EEN

productivity = normal productivity * overtime * eff fatigue productivity
Units: Drawing/Person/Month
schedule pressure = IF THEN ELSE (

scheduled time remaining<= 0 :AND: :NOT: project is done,

max schedule pressure,

ZIDZ ( required work flow, normal work flow)

)
Units: Dmnl
223 —)UENHYE D TL VR SE(E. normal work flow (BRI TEE) (9D

required work flow(ZER{ESHE) DLHERN' schedule pressure(NBEEK) S0 FE
9, COBRC. >=aL—>3>0kHARIC(d normal work flow(HRERITEE) (L 0
IRDT. ZIDZ B ZAVWET. AT 1—ILENHEUEHEE(E. schedule
pressure(hERER) (35EREAHEC. EDEAfE max schedule pressure(hbEEsR
ODFESHE) S 72D FE T,
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time to average overtime = 2

Units: Month

work quality = normal work quality * eff fatigue quality
Units: Dmnl

NSOZEE(CKD. project8.mdl IHRDERNIRDELD(T/RDE 51 project8 D=
ZalL—23aAEREVTRUET,

E¥BRTRE. WEARHER. RUIEERS

200 1200
12_ P |5 | P 1000
150 3 i
- i 3. 7 o 800
‘g e L
= K 7. g
= 100 A - 600 =
£ _ @
©
()
L 4 10
50 Ve
i A 200
i \
-.EJ L of .3 = =1 | I oo | == |
0= — —F —F — 0
0 2 4 6 8 10 12 14 16 18 20 73 24
Time (Month)

—3—  work flow (¥FE=T (Drawing/Month) : Project8
—3—  Work Accomplis 2£%%5) (Drawing): Project8
— Wark Remaining 5) (Drawing) : Project8

51 project8 D=1 L —>3>AFR

T ICRTEEENDE — D (HBEE OXKMTNE T, TN CHEEDEMETFL
F9, Fo. DIWINS, TOZT U R TRICRRSNDYD—IhEEReNEd.

3.9. FSEHOTAERWERE (project9. mdl)

Rz =al—23a>TlEd TO2TONETEEUEIS<KOM. ABNT OS>
NMIBIDH TONIZERITR D TNBIENONDET, EEDA. EFEICAEZHIR
IDIBENFEFNSDFEIN. HEOTOZ T NOEETBRUTE EFILKDEEH
([CABDEIENRENDZENBNKDTY, DT ENS NEDIES LT Chh\BiF
BICENSDD LRET DONEE THDEEZSNE T, RICEELRERRAITOSTY
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NORAITDAEDHEFTY, NFCTAEREHTE T (TERBTHOMDND EAREL
TVEUITH I2ERBR UMM LT & U CTHIRE D RIFERIzE S AE—RIC
EITDFT——IDWETIIDFY, MUEZEBEUCET)VER 52 AMDBE-
BaNPRUIZESILE L TRUETS

total workforce

(M7 BER)

time to adjust workforce briefing time
(R /\‘ A
New workforce

GRATEE)

Veteran Workforce
RTIVHEE)

briefin completlons

\/

dismissals

(B37&)

hires (%)

-

required workforce

L%n@m

\ f (R
willingness to \ RS>
change workforce

wran
(RRREELN required work flow

/4 AN ERETEE) Nk REmag
cfrantisresmlata willingness to change /‘ 7

dismissal time

workforce lookup scheduled time remaining - FaewWoHeFiGw
2 IR B =i
(RFAEEENE) %*;? D \ CEITERRR)
scheduled completion date
(ETHIB) <Time>

52 NMOEENPAUIZETIL

FENIE 2 DICHFTENFET HHSNTAD TE/EAE(L F£9 New Workforce(h
ABEE)DESICADEEZFI, TDRICTDIRNL—Z>%#F T Veteran
Workforce(AFTS V5EE) (/3D TOEET, TUINRTSURIINERRIC work
flow(CEFSZITRE) (CF5IDEDELFET, LIh > T New Workforce(FrAS5(E
BNZTETDEEIENAE RO TUERNE T, —H CABDUNEREETE T BBRICIE
total workforce(¥8F5@/&E)H AL VSNZET . hires(#A)(E new Workforce(FiA
FHERE) (COHTRALTVEITH, dismissals(FEE) (dFHRFHEDLIONRNT S 5H5EE
DEFIMSEEFIFC U THHTIOND ELET, F/T. BFECHD SIFEGERRTHhYh D
KOKIRIFE<EESATTNET.
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DA RTRIAR
Project8.mdl HVS5RFENIC project.mdl ZERk 3 B/zICld. project8.mdl DE1— 2 ZEE(HEIE
ZHIX TOK DRV TUEL D, Project8.mdl ZX] 53 project8.mdl DE1— 2 (CRUE T,

time to adjust workforce

(RAER)
:: \‘ % . work fl_ow

=3

1 (F#h) » (EBEITER
net hire rate /
(IECKERFEEY) productivity

(EEM) ~$—— <eff fatigue productivity

( S M
P4 P \ s
required workforce i = it
(HESE) FEE A )
required work flow /

T

willingness to (EREITEE)
change workforce A
(RRREELN
/ \ scheduled time remalnlng 4
A Eifﬁﬂf‘i
fraction complete willingness to change
GEHR) > workforce lookup max workf!ow
T2 IR SR
(RFISRERR) scheduled comp!etlon date : (FEITEERR)

&

53 project8.mdl DE1—2

9" Workforce(55E0)=HIBRL C. New Workforce(RTAS5fEE) & Veteran Workforce(N7=>
FERENDR My IICESHEZ 9, RIC net hire rate(IEBREREN)( hires(BRA) (CEB=EX FI. &
(3 TOZEIOIEIEAMDE 1 — CTEBEHIDNENT, AT —) L. ZHY—)L. RITEERY
—) VB YD TE(C K DB BESHER CVEFET, Fio FERBHROKENGECLDHIBR - 80 -
FHIBINWEITRDZFET, 1385, work flow(FEFREEITRE). productivity(4EEM4)(CDEFEL T work
flow DFRRZEEL Tand Workforce(538/7)% Veteran Workforce(/RT= 25581 (CBESIEX D8N SD
DEIH. ZOREIE1— 2 TITOLDELE 1— 1 TIT TN RERERER I REMD R FHES T
ER

EEIDIRDESDTT,

briefing completions = New Workforce / briefing time
Units: Person/Month

briefing time = 2

Units: Month

dismissal time = 0.5

Units: Month
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dismissals = IF THEN ELSE (
required workforce < total workforce,
(total workforce - required workforce) / dismissal time, 0
)
Units: Person/Month
hires = IF THEN ELSE (
required workforce > total workforce,
(required workforce-total workforce) / time to increase workforce,
0
)
Units: Person/Month
New Workforce = INTEG (
hires-briefing completions-dismissals
* ZIDZ(New Workforce, total workforce),

)

Units: Person

ZIDZ (3. total workforce(#855@E%0)/' 0 DEZ(C0 THNDZ EZPHFEET o

time to increase workforce = 2
Units: Month
total workforce = New Workforce + Veteran Workforce
Units: Person
Veteran Workforce = INTEG (
briefing completions - dismissals
* ZIDZ (Veteran Workforce, total workforce),

)

Units: Person

Workforce(%5&71)% total workforce(¥8F55@EE) BRI T &(CKD.
required workforce(:HEFEN ) DXHEENWETT,
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required workforce = IF THEN ELSE (
total workforce < required work flow / normal productivity,
willingness to change workforce * required work flow
/ normal productivity
+ (1-willingness to change workforce) * total workforce,

required work flow/normal productivity
)
B#lcE1— 17T work flow(EEF% TRE ) D EESRZ £,
Work flow = IF THEN ELSE (
project is done, 0, Veteran Workforce * productivity
PUEDEIFZERBRUTZES) L EETIDE. K 54 projectd.mdl D =a1L—23>

FERICRIIRDER WISSNE T,

FIRETEE. HEEH

5 £ [
2 200 et 200
= ,/’__-" | —
z A1F | i
5D Pl | | 2]
= 2 | =
= ’ 2
o= |
O ' |I

./

L ‘

i
0 — — 0

0 2 4 6 8 10 12 14 16 18 20 22 24
Time (Month)

——  work flow (EFFE{TEE) (Drawing/Month): Projects
—=—  total workforce (325H{E1E# (Person): Projectd

54 projectd.mdl D=1 L—>3A4ER

CCCEEIRC LIS total workforce(HAF5EREEN NS work flow(SEFSSEITiHE)
NERL TS EE. KDZLDAENBEICHETIZO TSI ETY,
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DR R RIHA R
Projectd.mdl ZF(T9d&. B 55 BATITRRSNB A ——>IAYEZ—TATRY KIRTA—
S ONRRENET

sim Project9 -I B
8

LOOKUP_BOUNDS:&M#(3 9.875 L -"overtime lookup (BBENER)"- CREM T T, 5HHF -"overtime (BiRENF) -

LOOKUP_BOUNDS:RM#IZ 10 In -"ows e lookup (BBENER)"- CHEN T, 5EP -"overtime (EBENFE)"-.

LOOKUP_BOUNDS:® B4 10.75 £ -"willingness to change workforce lookup
LOOKUP_BOUNDS:&3#k( 10.75 £ -time to detect error lookup (FRIBHBSRIR) FWESNCT. FEP -time to de lecterc (TR 2E5RI)

LOOKUP_BOUNDS: &Mz 10.8125 In -"willingness to change workforce lookup (& )" THENTT. HEF -"willingness to cha geuokforc (RRBEEEW-
LOOKUP_BOUNDS:EBS#4(2 10.8125 In -time to detect error lookup (FBIBHBSRIR) - CHESATT. HEP -time to dete Cf rrors (F RIZHESRT)

BER)"- CEESNTT. HEP -"willingness to change workforce (R REAEBI)"-.

55 T CRRSNDIA - IRy —=

FIZIF—EE EDAYvT—E Kl 0.975 (CHUVT. &5 overtime lookup (BBEEFER) CAE
733 schedule pressure(NEERESK) (C. FERICERSHETHTBX AMEN AN EZRU T
F9., FEEX overtime lookup(FBEEIFER)(E. 0 HS 5 OFFEICERIALTVEITHY, ZEFAC
schedule pressure(hBERE:K) (4.5 ZEX T 10 mAE CER U TLET,

3.10. FEHDAREE (project. mdl)

)P UIHEEL TOK SETERAN\ T O 10 NS VEBFHT D ENT
EFEUlz, COEFIIVEEL>T, TOPT 0 e FEFEDDIzbDEaigst U TaHaE
L&D, HEIDIzhCREER IO T NETHIRrz S IesbDEBNLE Y. €
Ot ERICREIIAHOERRZI>Ea1—45 - 2=aL—2>3> L. /N\TOA—T2R
OESENEHF CEDHEENDF T

3.10. 1. SRS SIcshDR

)L BREEHT DL DIRAEIRRDENT S LIS <DIBERRTY . Zfiln
iZa. FOEREAVCAFEIRRISEERSTO> 10 RETRICY,. TNSERETD
Tz I7ZR 56 SEMBIREINE I DT2hDIEE project. mdl(E21—4)[CRUE T
Projectd.md! (CCOBEDENI DHAIE FRDE1—4 ZfFkISERITLL D,

Pro ect Completion Time

Cumulative Cost
kD | { (R \
/{(%%)\
<project was done <total workforce wage rate
2Ty IMOIISPNET 95 (RmEs- (EEHCE)

56 SEHEREIES BT=bDES project. mdl(E1—4)
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UFRDELDITIRDFT,
cost = total workforce * labor cost
Units: $/Month
Cumulative Cost = INTEG ( cost, 0)
Units: $
Project Completion Time = SAMPLE IF TRUE (project was done = 0, Time, 0)
Units: Month

SAMPLE IF TRUE (4. S&8(C8E—5 BIODmE U BN SR T b UTRimadDsE 5|
BBz IREUFITE T, DED project wasdone(FDTOST I RET)NH 0. 3705
O MYET UTL VRV EAEE Time ZBRUSH . 58 7 UTaiisa CRICBEZREFL
BuIET, COFEMUICKDEREDIRSHRR CRE I DrlReDe SHEE TaibiE L.
Project Completion Time(Z'O> 19 FRITHIM) (<R TCZEEJ ., SAMPLE IF
TRUE (IH1EY—IL T, 105 A My, Y591 % Sampleif True S38ET D
CETEERCEFT,

wage rate = 6000
Units: $/Month/Person

wage rate(&&/KE) (CIFFESA TR EDE LFE T,

3.10. 2. S5EHD LR

FHENN(CBI I D551 3 DIcdDIFRE LT, SHEIC_ HREERITDCEEEXT
HET. RTTTINSKEN 1,000 KD, 4N 1 EINE BEHIETE T 100
AN 10 ¥ ANTTHEBERR D ENTE D ENDNDFET, TUABN 2 &L Ves
LIizs. BT5<K, B ERKTEBITRA \BDFEFA. BERSENIGD\IEEET
REFENCDONVTEHD TEX THDIEICLEFT, UhUIREDAFENSEH S E
21z, FHDYI < I B7=8(C required workforce (WES5EF) % indicated
workforce (BIESE)N) S2FIZEZXDECUET, 2D LTS T required
workforce(WEHSEN)ZHUWEEE LU TEINLEY . FLLVEEZR] 57 LWL
required workforce(WESSEN)DEAICRUE T,
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indicated workforce

EEsEh)

# e

willingness to change regired workforce -
I N equired workflo.u
workforce (& FHERIZEZ4R) (ERSEH) :

% (EREITEE) ~

willingness to change

workforce lookup max workforce
(R HRAEEHR) (RAFEH)

57 $LA\ required workforce(WEBS5{E1)0DEA

indicated workforce(Bff55E1D) (3. ZNZT required workforce(:{E55{E7)
MERSN T VESFACERSINBCE(TRDET., €U T required workforce(s
EFH@N) (U TGS ESEZEEUE T, projectmdl DE1—2 (CHUWT
required workforce(:{\E5{E71)DZHI% indicated workforce( BiES5E) (CEE
UTe&E, Vensim (FZNZESIBL TL VeI N TORODPDEEIZ B EEINICERE LE T,
CDEICUT. FILLRIERDELS(TIRDZFET ., UTI(CIH required workforce(:HE
95E) &3 indicated workforce( BSSSEIN) 23R8 CRUE I, CNFE TR HE
1255@H%ERDOF T required work flow(EREITEE) & normal productivity(iE
HEEREN) (CEEDVWGHEICKDRO TLOELZ RO THREATUIEERD) «» TD TR
BB 7%%h required workforce (MBI (CESHER =T E(TTRDFET,

(I8) required workforce(WESHE D) DERTS
required workforce = IF THEN ELSE (

total workforce<required work flow/normal productivity,

willingness to change workforce*required work flow/normal productivity

+(1-willingness to change workforce) *total workforce,

required work flow/normal productivity

(&) indicated workforce(:{\E55(E)DESR
indicated workforce = IF THEN ELSE (total workforce <

required workforce,

willingness to change workforce*required workforce +
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(1 - willingness to change workforce) * total workforce,

required workforce)

Units: Person

TMDDAT. required workforce(BERFHET) 2 RDKDICEZRLET

max workforce = 1000
Units: People
required workforce = MIN (
max workforce,
required workflow/normal productivity

)

Units: Person

CNBSDRDEE(CKIDT. CNETEEARN(CEUAIZXAT required
workforce(ZERFEN)HSFESNZF I, FHEDDICHBRZNNR DIzODDAD=XHNE
mEn. /S A—4 max workforce(BAFSEIN) TIEE I D EMNTEET. I CTlE
FHHEHICRIL TIHEFIPRE T &\ D8R I & &A8FEL T, max workforce(&
KI5E) (IFHAE S U CIRRICAZIMBE(1000)HEESATLETS, BLTNZE. fFIX
(£2000 (CZELCE=aL—23a> U Th. BURDE WS SNE T,

OB BRUTZRO Y F7&2 58 F5Ei(C RS T2 AN RUNEHEFHAALE
project. mlid(Ea1—2)ICRUZET,

total workforce
(#BFEER)

time to adjust workforce

(RFAARD) briefing time
(B RLART)
New workforce }/ Veteran Workforce
(T AF5 5 ) = NFIYFHEE)
briefing completions
BRTET)
dismissals /

(B3 J8)
dismissal ime

(ZREHAR) haining
indicated workforce total v force RAIPETS
B -~ o
T v scheduled completion date
/4 \ G=T#8)
willingness to change /

=SS0/ 4 reqired workforce required work flow
workforce (F& FIER%EE =8N (ERHHBN) .

-
€3
\\ \\
willingness to change 0

workforce lookup max workforce i=
(BRAEEETR) (RAF )

58 FHEIC_EPRZER 72D AR UNEBAHHAAIZ project. mid(E1—2)

scheduled time remaining
CGETFHAR)

max work flow
(FEITEERR)

KEITERE)
\

©2025 Shiro Fukushima Ph.D.



Vensim 10 ESU>JHA R

3. 10. 3. ASEROTR

BVEINOAEHFE U T, BEERETOS 10 RETHIREUD 2 BaDREZ%
ELFEUZ, RENTBENEDISITRDTZhVEAIBDIzOICBIRRZBEE S,  [HIfEY
FIUDFTR] D [BIFI ST ] FIRRRBNRREERUE T, BN 51 NLEATHE
REHEEEEZ 0 W5 24 (CUTZD AT, SettSRDAE RN BTz ES(E By 7 24 &
LEY, Z28%(E Cumulative Cost(2i&EH) & Project Completion Time(DTIS
IO RETRE)ZBERUFET. 2L T ARV —)LTEIRRZRDANITE S X TETS
D& K 59 RY—)UCKDFRRESNZS =0 L—2 3 AFRDEK DTSR SNE T

Time (Month) ﬁ 24

i §=4z3) ct 0 8.85306e+06
e (7O HMEITHAR) : Project 0 1075

" Project Completion Tim

59 RY—JUTKDFTRSAVEE =2 L —2 32458

COERNS,. BHEEME8.85 A ML O RETHAIE 10.75 4 RITRBC
ENONNDFET.

3.10. 4. F5EREEID LR

FENDHRE 150 AEUTEBNCS =2 L—23>ZT0\&FE 9, 9L K 60 55
D e 150 A&EUEEE(Capl150) DS =1 L—2 3 SABRDEL DIHERITIRD
F9.
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EBRITRE  JUEEHES - KLEXEF
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—+—  work flow (£FE=TEE) (Drawing/Month) : Capl150
—3—  Work Accomplished (GLEESZEFE) (Drawing):Capls0
—3—  WorkRemaining (RILIEE®) (Drawing):Capls0

(=

60 FHEID B 150 A& UTzEE(Capl50)D2 =1L —2 32 A48R

FEhC HReS5xzc LT O RIS UEUET. UL, IR b
(CEAU TP L BE RSHERNETL\E T, FHEIR MNMITSEHIC_ERZEL VeshS
RDZFET, I2ETLL SN, Cumulative Cost(BEIR N ABIRL T, BIERA ST
ZBNET, i) )L Tl D 2Ty MR EERAVRNEDICLTL
1Z&0 BUIEE ULV ETHERMRVEEE 77—ty MITTIEW Y—5ty M
O—RUTLZE. 35& Cumulative Cost(FREIA M) (CEAL CTEERRY S J%
2UwI3NIFR 61 Cumulative Cost (CRET IEHEFRI S IDK SIMERNS SN
E
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S T Project —_— Caplsl

10 M

—— 2
w5 /2,1-'*"’
0 EJ/
"cost (EA)"
2 M
o
{ B 1 .-"".J-I II
¥ / N | 1
_'_,.-r"’ [} |III
= 1 II'
0 2 21
] 5 10 15 20
Time {Month)

61 Cumulative Cost (CBI 9 DEERIAY ST

ROV MZE(Project)(CE/XT. S5 EBR 150 A Cap150 (FHZHEZDDAE
BIHE<HIZSTTLET. LKL, Capl50 TIFEEAYRNZERDE. LKDRL HAHE
A ML CRELUTURVE T, COIDICRIEIA MYEL/IED>TLERDDTY,
RIC productivity () &R C BEFRAV ST 20w oL TIZEL, RIC
work quality(BEBED )R U C EEERI ST 720w oUTLIZE, 9D&
62 productivity (o) & work quality(F5lX) (CRE 9 IEEERN S ThFRRSNE TS
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—+—  Project —— Capl50
"productivity (EEH#E)"
£ 2
=
&
=
*
i et
8 i _3
£ = 4.
A==
s .
g
a 0
"normal productivity (EEEEEE)" —F—  Project —2—  (Capl50
= work quality (3F8%D)
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62 productivity(#X) & work quality(Fa1X) (CRE 9 DEERRY S D

FEDID_HR% 150 A& UTZ(Cap150) &, D FRIRERICT/IA D> TLET,
R0 —=)UDSDT Ly SAHERL EHEHNSHYYD. productivity (55E0h) 2R
Bl TULES, N> Twork quality(FEBED)BEIEAZTIEFLTLWBSEN
DMDZET, BN U TR—RETRDET) U Project) Tl FHERENYESEIBEL TRX.
REEFERHEDFINC. 7071 ETrBEAEAETESETTOZ T U MNET 8T
LEDSTENTEDDTY,
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3.11. &8

COET(INSIREZ2EHZOET) USAIIIIR TV S ET. BEICES) VatEss
LW TOERZMRUE U, COREONRIRICENFS 2T NS DEDR
TY, RRAIRER TFRERRD ZECEREDMIRNENDSRTY, Koo LW
LEDBAREMNENDSTEEH UL ERETY . Hoh Uil VRN IEE, e
FDHDZ ETRL BL DFHHDBNNCZESED TUERDTENBDFY, INSIRTY T =
B T E(HE77TO—F TIN ZDEH LHFMNEOHMITEh > THSHE
DNVERENDBIHIIFZBECT T YIS DWENHOET,
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