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Basic Model of Health Care System

The philosophy of health care system modelling is described

in [1,2,3] and elsewhere.

The first version of a mathematical model of health care

system at IIASA's Bio-Medical Project was worked out by

Dr. A. Klementiev. It consisted of a population block and ele

ments for patient treatment and population screening.

One of the goals of this model was to examine the possibility

of redistributing health care resources between treatment and

screening.

The resources of health care system--personnel, equipment,

etc.--were generalized and represented by "the total number of

doctors in practice".

The model was constructed in somewhat general terms and

lacked the elaboration of its "fine structure" to become an

operating model. This work is a natural continuation of the

work on modelling commenced in [3] and [4].

Before elaborating an operating model it is necessary to

develop a basic model that should later grow upon itself the

needed details to become an operating model. The first step in

this direction was the working out of the model's demographic

subsystem which would represent population aging dynamics. This

subsystem is described in [4].

The structure of the basic model is shown in Figure 1:

1. Population prevalence dynamics.

2. Populatio~ aging dynamics.

3. Population aging update as interface between (1) and (2).

4. Treatment section.

5. Screening section.

6. Request for admission into health care system.

In this model the following categorization of diseases

is accepted. It is presumed that there are three kinds of

di.seases [3]:
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1. Diseases of the degenerative t~ have distinctly iden

tified phases and lead to gradual deterioration and death. Ex

amples of this type of disease are cancer, hypertension, TBC,

syphilis and alcoholism. We consider three phases of such

diseases: phases A, Band C. Phase C may lead to disease

specific death.

2. Acute diseases--accidents, appendicitis, etc.

3. "Non-diseases" that can be eradicated by vaccination-

small-pox, polio, diptheritis, etc.

Prevalence
subsystem

Aging
update

Population
aging

routine

Screening Treatment

Management

Figure 1. The Schematic of the Basic Model of
the Health Care System

The model at its present stage is being elaborated for a

certain disease of Type 1.

Description of Prevalence Dynamics

The population is divided into three categories: healthy

people (HP), latent sick (LS) and registered sick (RS). Each

category of sickness is divided into three groups with regard

to phase of the disease.

The HP may become latent sick in Phase A with a definite

morbidity rate. The LS cannot spontaneously recover. They

have either to be admitted for treatment or to deteriorate

until death occurs.
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The RS receive treatment. Phase A corresponds to outpatients,

Phase B to inpatients, and Phase C to invalids with irreversible

disabilities.

Phase A RS may recover and become HP while Phase B RS can

not immediately recover but may undergo remission and become

Phase A RS. Phase C RS deteriorate until death.

Disease-specific death rate in Phase C LS is supposed to

be greater than that in Phase C RS, and both - greater than the

non-specific death rate.

The HP and LS are the subjects of medical screening to

identify sick persons. There is also a natural demand for

treatment from those LS who become aware of their disease.

The sick detected by screening plus people who have become

aware of their illness by themselves form the treatment demand

rate for given phases of the disease.

This pattern of prevalence dynamics seenlS to be good as a

first approximation. It may be subsequently refined in further

development of the operating model.

Accumulation and flow patterns for different categories of

the population can be described by ordinary differential equations

which can be easily entered into a computer.

Health Care Activities

Health care resources are represented by the number of

physicians.

Health care resources (doctors) should be redistributed

according to the existing RS distribution profile for different

phases of the disease. This redistribution may be controlled

by HCS managers and usually occurs after a certain delay.

The number of sick (PCTD) that doctors serving different

phases of the disease can treat is determined by standard work

loads (SWL) set either by the authorities or by other means.

If the number of patients that can be treated by doctors

(PCTD) is greater than the number of RS in a given phase of a

disease, the difference between these two figures can be admitted

to health care system from the LS forming treatment demand rate.
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People admitted to health care determine the real admission

rate (REAR). This may be equal to zero if there are less PCTD

than RS for a given phase of a disease. In this case the doctors

(i.e. health care resources) are overloaded, and the health care

system is able to function due to its inherent resilience.

As stated above, the treatment demand rate is composed of

three components: sick detected by screening carried out by

doctors, screening carried out by automated equipment, and

natural treatment demand.

The natural treatment demand is a function of sanitary

education, which is an important aspect of any prophylaxis

measures.

Automated screening is more efficient as well as more ex

pensive than screening done by physicians.

To provide for better detection of LS, health care managers

should increase investments in automated screening equipment and

select the best possible proportion between time doctors spend

in screening and that they spend in treatment.

If this proportion is selected incorrectly (for example, if

not enough resources are given to screening programs) then all

the LS will very quickly pass down to Phase C illness which is

an incurable, high death rate state.

If at the other extreme all resources were to go into de

tection, then the detected sick would stay in line for admission-

admission which would never occur. In this case the RS would

not be treated and would never recover.

One of the main reasons for playing games with this model

is to determine the golden mean for this kind of situation. The

optimal solution here may well be some kind of impulse regime for

screening.

Aging Update

All that was said above about dynamics still disregards

population aging. The described pattern corresponds to a cer

tain age stratum. The real problem now is how to introduce up

dates for aging.
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It was decided to run in parallel prevalence dynamics equa

tions and the population aging routine, the latter described in

[4], both subsystems of the model being divided into equivalent

sex-age strata and the prevalence subsystem strata being periodi

cally fed with updates from the aging routine structure.

Due to the fact that the sick people with a given disease

are usually just a small fraction of the total population and

due to the conservative nature of changes in sex-age structure,

the aging routine is run less frequently, say, in time increments

equal to one year.

The time increments in the prevalence subsystem are set at

0.2 year because of the need to trace out transient effects

affected by health care policies.

Thus the basic model operates in the following mode:

- one run of the aging routine is followed by five runs of

the prevalence equations--one year passes; then one more run of

the aging routine and five runs of the prevalence equations-

one more year passes; and so forth.

Each year any given sex-age stratum in the aging routine

loses some people due to aging and their transfer into another

stratum, and gains some people from a "previous stratum". The

difference between the numbers of these people for a given

stratum constitutes a yearly aging update for the stratum.

In more technical terms, these updates are recalculated by

special subroutines and added to those people contained in each

stratum of each phase of the disease in each step of integration

of the prevalence equations.

A yearly "immigration" for a specific phase of a given

stratum is equal to the fraction of people in this phase of a

"previous stratum" times the portion (one-fifth) of yearly

"immigration into this stratum of the aging routine. A yearly

"emigration" for a phase of the stratum is equal to the fraction

of people in this phase of this stratum times the same portion

(one-fifth) of yearly "emigration" from the considered stratum

of the aging routine. The stratum update is the difference

between these "immigration" and "emigration" figures.
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Such a simple interpolation taking equal portions o£ an

aging "migration" in updates may be erroneous. Work with the

basic model will clarify this matter.

Conclusions

A FORTRAN program for this basic model has been written and

debugged. The problem now is to compile an array of test data.

The first runs with primitive test data are shown in Appendix 3.

After finishing the implementation of inner feedbacks, the

time will come to try various decision-makins options.

The flow chart of the basic model in terms of system

dynamics is shown in Figure 2. The variables and equations

are presented in Appendices 1 and 2.
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Appendix 1

Prevalence Sector Variables

AAR(1)

BAR (I)

DR(1)

HAGEt(1)

HPt(1)

LAAR(1)

- aggravation rate from phase A

- aggravat~on rate from phase B

- death rate

healthy persons' aging rate

- healthy persons

- aggravation rate from phase A for latent side

LAGEt(1,J) - latent sick aging rate

LAT(J) - latent sick in phase J

LATS

LBAR(1)

LSt(1,J)

LSDR(J)

MR{1)

- all latent sick

- aggravation rate from phase B for latent sick

- latent sick (LD)

- specific death rate for non-attendent sick

- morbidity rate

RAGEt(1,J) registered sick aging rate

REARt(1,J) - admission rate (REAR)

RECOVt(1) - recovery rate

REG(J) registered sick in phase J

REGS

REMR(1)

RSt(1,J)

RW(1)

SDR (I)

- all registered sick

- remission rate

- registered sick

- recovery weights

- specific death rate
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General Part Variables

ADMPt(J)

ALSCR(J)

ASPRt

DSPR

HPt(I)

HPS t

LEV(J)

LSS
t

NDRt(I,J)

NDRD (I, J)

PCTDt(J)

REARt(J)

RSt(I,J)

RSSt(J)

SCREPt

- admission possibility

- probability not to detect a sick in screening

- automated screening productivity

- doctor's screening productivity

- healthy population in strata

- healthy population summed

- level for the delay in doctors' requirement adjustment

- latent sick (detailed)

latent sick fraction in non-registered population
(to be screened)

- latent sick summed

- natural treatment demand rate

- natural treatment demand rate density

- patients that can be treated by doctors

- real admission rate

- registered sick (detailed)

- registered sick in phases

- screening productivity

SDOCt - number of screening doctors

SDSt(I,J) - rate of sick detected by screening

TDOCt

TDPHt(J)

TDPHDt(J)

TDRt(I,J)

TDRL

fraction of doctor's activities in screening

standard workload for a doctor (i.e. patients in
phase J per doctor)

- number of treatment doctors

- treatment doctors in a phase of a disease

density of treatment doctors in a phase of a disease

- treatment demand rate (detailed)

- time lag in doctors' requirement



TDRSt(J)

TOTDOC
t

TFRAC
t
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- treatment demand rate in phases

- total doctors in practice

fraction of doctors' activities in treatment
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Appendix 2

I signifies a sex-age structure;
J - a phase of the disease: A, B or C.

Natural Treatment Demand Rate

NDR(I,J) = NDRD(I,J) • LS(I,J)

NDRD is the fraction of LS in phase J that seek treatment
on their own initiative.

Sick Detected by Screening

SDS{I,J) = SCREP • LS(I,J)/(LATS + HPS) • ALSCR(J)

Here

SCREP is screening productivity;

SCREP = ASPR + DSPR • SDOC

ASPR is automated screening productivity;

DSPR is the screening productivity of a physician;

SDOC is the number of doctors in screening;

SDOC = TOTDOC • SFRAC

TOTDOC are all the doctors in practice;

SFRAC is the fraction of doctor's activities in
screening;

LATS are all the LS: LATS = I .I LS(I,J)
J I

HPS are all the HP: HP = I HP(I)
I

ALSCR(J) is probability to identify a Phase J LS in screening.
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Admission Demand Rate

TDR(I,J) = NDR(I,J) + SDS(I,J)

Admission Demand Rate in Phases

TDRS(J) = L TDR(I,J)
I

Patients that can be Treated by Doctors

PCTD(J) = SWL(J) • TDPH(J)

Here

SWL(J) is the number of Phase J sick that can be treated by
a doctor regularly, i.e. standard workload of a doctor;

TDPH(J) is the distribution of health care resources (doctors)
in phases of the disease, TDPH(J) should be proportional to
the RS in phase (J):

TDPH(J) should = PEG(J)/REGS • TDOC

REG(J) = L RS(I,J)
I

REGS = L L RS(I,J)
J I

In practice, this equality is presumed to hold with delay:

TDRL is the lag time;

TDOC are the doctors (health care resources) in treatment:

TDOC = TOTDOC • TFRAC

TFRAC is the fraction of a doctor's activities in
treatment.

Admission Possibility

ADMP(J) = PCTD(J) - REG(J)
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Real Admission Rate

TDRS(J)

REAR(J) = ADMP(J)

o

The Prevalence Equations

if ADMP(J) > 0, ADHP(J) ~ TDRS(J)

if ADMP(J) > 0, ADMP(J) < TDRS(J)

if ADMP(J) ::; 0
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APPENDIX 4

c•••••• ~ •••••••• c •••••••• c.c •••••• c ••••••••••••••••••• •••••••••••••••••••
c:
c:
c: T~lS IS 6 8A~IC MOQtL OF ~EALT~ CARE SYSTEM
C
C

tfl1 P l.1ClT ~EAL (6-Z)
I~TEGE~ T, SP.N,I,~,S,NI~T.INU.INDEX.PHASE,NS

OIM!NS1QN PN(23"PCSM(23),PUO RO(23"PVH(23',PVIH(23',
& AAq(23),8.~(23).H4Gf(2~),MP(~3',L~AR(23"LAGE(2J,3',

& L~A~(23),L~(23,3',LSnRr2l),MR(23,,~.GE(23,~),REAR(23,3',

& ~E~Q(23).~~(23,3'.R~(23).SOR(23"ADMP(3',

& ALSCQC3"NOR(?l,3).NORn(~3,3"PCTD(3"!NT(3,,SWL(3),

& Tnp~(3},T0PHD(3).TOR(2!,3"TDRS(3).RS1(23"RS2(23'.RS3C23',

& LS1(23',PREPC(23,.LF.V(3),LS2(23),LS3(23"X RS(!"XLS(!),UPSI(3,
c

01~ENSIO~ OUT1(3~~),OuT2r3~b'.OUT3(3~6',

& OLJT12rt53,.OUT22C1~3)

COMMON/PLOT/OLJ T1,OUT2,OUT3.PNP,TM
c- • • • • - - • • - - •• - - • • • • • • - • - • - • • - . . . .. - . .

~I~T~ RAT~ t~ STwATA
P II "iU'l

DE~T~ ~ATF l~ 5T~.TA

PC~IJ

• • • •

("Sl(l',R5(1.1)',
(RS2fl',~5(\,21'.

(~S3(l,.~!(1,3'),

(LS1(l',LS(1,1)),
(L$~(1),LS(1,2»,

(lS3(l'.L8(1,3,)

PC D(1

._---_.---.

PITEGE~ TM
l"'Tl::GE:~ AD. AS
CDM~O~/5ERAI PCDJ,PCOM
CO~~ON/SUMSI HPS,LATS,REQS.L.T(3),REGC3"CT,LEV,PRIORT(23)

P.AT J('J

PCQJ

EGlUllIALE~CE (OUTlil (1) ,aun (154".
(OUT22(1),DU T2f154')
• • • • T ~ PUT S • • • • • • •

SEX

POPULATHiN
PN

PERINATAL ~~ATH RATE
PCS~I\iO

c
c
C

&
&
&
&
&
C
C
C

&
C • • •
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
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AG~R~VATI0N ~AT~~ r~ PHASES A~O STRATA, MOR8IOITV RATE
A~Q, ~Ag, ~.A~, L~'F, MR

AUTOP-lHEI.l At..iD DOCTG~'S SCRtF~rNG P~OOUCTIvny

ASPR, OSP~

• • • • •..- .••

NlIMI3ER OF STRATA
f\lS

. . - . .

I~TEbRATION PERIOD
SP AN

A~n

- -

- . - - - . . . . ~ . . . - -

AGE~ ST~~TUM Df.PTM,
T?

TO

TO DF.TEC T A SICK IN SCREENI~G

- - -

_._._--_...._.- .•.-.-.-.!t·'PUT

l'E"PTH,

------------_...._---.-.-._---

. - . . - . .

Pr:lPIIL4'TlChi IN STIHTA ANI') T~E DC-SEASE PHASe:S
~p, LS, RS

I I'd EGIH 11 r:' t.'
.[lTpr,p,

NUMBfR OF OQCTO~S A~~ rHfI~ D!~TWI8UTION

1~ T~~ATM~~T A~O gCRtENI~G

TQTQOC, TF~AC, SFRAt

OEATH PATES t~ STRATA
n~

RECOVf~V ANO R~~1~5JUN ~EIGHTS

P~I, r;EMQ

STQATIIH

T1

PRceA~ JL YTv
AL.SCo(

SPECIFIC GtAT~ ~ATfS

se R , L51)q

Tr~E LAG IN OOCTO~S ~~~uI~EM~~T ADJUSTMENT
TORL

INTeG~ATIU~ STEP
r.l'T

STANDARD in~<LOAO FOP ~ DOCTOR
~~L

. . . - - -

c
c
c
c
c
c
c
c • • - -
c
c
t
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c:
c

~U[I(5,q22) Ar)
922 FORMATC/I2)

REAO(~,q02) ~S,nTPop,"T,S~AN,Tt,T2IPCDJ,pCDM,PCSMNO,TbRL
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~~ADC5,q~3) TOT00C,SF~~C,TFRAC

~~A~C~,q~~) ALSCM,A5Pq,DSPR,S~L

~ E.A W( c; • q V: S) ~: D:;i ,.,

~tA'HS,911) 5[l~

QfAr.·C':i,9tl) UH)q
'1e. AuCr;,9111 "'I~

QE.ACCS,91?) ~ ....
~F::AI)CC;,91?) RE/Io!IoI
~E:H'CS.q12) AAR
~tAOC5,912) 8A~

~OOC5,q12) LA.R
QUGC5,912) L8A~

~~AOC5,913) PR~PC

RtA~(c;,q~7' LAT"LAT,REGS,~~G

I;l fAn C5 , q ((18 ) Fl ~,

Ii'U[)(S,q",ql PC~'"

~EA0(c;,qte) PUDRU
c
c•••••••••••••••••• : •••••••••••••••••••••••••••••••••••••••••••••••
C
C

on 1;01 1.1,2'3
PNCIl·PN(I'*1~~~.

UM·l.-FlREPCCT)
I1P (I) .1.)t-hPN (t)
l/.PREPC (I) ",P~H I)
Y.hLATS
LS(I,I)·Y*LATC1)
L5(I,2).Y*LAT(~)

LSCI,31·v*LAT(3)
V.l("'~F.GS

RS(l.l)·Y*~~G(l)

RS(I,2).V*~E~(2)

~S(I,3).Y.REG(3)

C
~01 ~O~TI~UE

C
C
C SCQE€NING PRJ'~CTIVITY

C
lOTOOC.TOTDOCtl~00.

SCREP.4SP~+O$P~tTOTOOC*SF~AC

TCOC.TQTDOCtTFRAC
c
c••••••--_.~---------_._~-_.__•__ -_••_.~_••_•••_- ••••••••_--.- •••••.
C NU~REQ Of J~TFG~ATIONS I~ THE PR~VALENCE SECTOR
C P~IOq TO T~t TOTAL P~gULATION INTEGRATION

ShOTF2QP/OT
"-, I NT. C:iT + • II:j ,

c
liM.'?.
00 H'~5 1.1,1\15

605 \I"'.'J~+l)~ (1)
T''''.12)
DO 410 I a l,3e.b
IjUTlrr,·~.
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001?CUal1i.
~S0 CuT'(I)a~.

OI)T3 r5?) a ,.I""
(ALL AO~ITCSCR~p,S~L.~P,L5.Rs,~o~n,~LSCR,TORL,~EAR,TOOC)

OQ ~e.7 11.81,3
~01 lEV(~)a1CRLt~Er,(~)/~f-GS

Ta~

c
lA.f<JH (~.qrl)

TCTALaHP~+lATS+RtuS

c
DO fl0B I'< a l, ~

PEGCK).wEG(~]/wEGS

~08 L~TrK).l~T(~]/L~T~

~~ITErb,9~A) T, ~PS,LATS."EG5,TOTAL,U~,LAT,~EG

c
GO bbf:, Ka l.NS
PC~M(~'.PtSMr~)/100~.

Pu,.,,,('l (if) .PU!)IoW (1\) 11 ~HH':.

SU~(K].SO~(~'/10~0.

LSO~C~'·lSD~(~'/l~~0.

~~(~)aMw(~)/S0~0.

~~(~).Q~(K)/l~~~.

~tM~rK'a~EM~'K)/1J~~.

~A~(~).~AR(~'/l~00.

eAQ(K)a~AR(I()/100~.

LAAR(I<).I.AAIo?(~'/1lt0e.

LB6~r~)al8A~(K)/100~.

66& CC~Tt~ur

PtS~~uaPCS~~0/1~~0.

r:
c
C ****PEGJM:****
C ****t*t** •• ***
C
C
C
C ••• **** ••• _••••

DO 5Q117l Tat,S"A~

C •••• ** ••••••• *.
e
C
C
C NE~BO~NS IN T~f T.T~ .E.~I

C
PA8ROa~.

DO 1~:11 laU,1fl.?
100 PABR(').PAq'ilr.l+l)lJl)~r1(1) *PN (I)

r:

C
C
C
C P~P0LATIO~ AGING ~O~Tl~~

C •• _-_ ••• _-._-._---_.--.-
C
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c
c
c
c ****.*.**.**

00 1fl :-1,23
C ***.***.**.*
C
C

P5~IFCS~CI)*P~(I)

IF (t-j)21 \'1,1'5, 1b
c
C NON OL~ PE0PLE:
1" IJ. (l • - PCS'~ (I , ) ** 11

PC 0 E~ II) *Fl CSf" ex ) I (1 • • U)
pvt~{r)IPCDEM*PN(I)

c

c
C CHILD~F.N:

11 1(11.,
P\lIoJ(I()·PVIH(I)
GO TO 17

c-··••••.• ·• __ •.c
c
c
C YOuTrtsl
12 PV~(U)I~VI~(~)*PCOJ

PV~(S)IPVIH(3)*PCO~

GO Tr'l 17c-····_...--_·_-c
c
C AOliL.T PEOPLE:
13 KIX+?,

P\l1ol (IC) IPtJ IH (J)

GO TO 17

c---------------c
C
C ELCERLV FE0PLE:
15 PVH(??'IPVIM(?,~,+pvIH(?\)

U.(\.-pr.SM(~~))**Ta

PCO!~cu*PC~~(~2)/(1.·U)

pVI~r2?)-~COE~*P~(22)

GO TO 17
c------------_.cc
COLD PEllPL.E:
1b PVrl(~3).PVI~(?2)

PVIH(~3).e'.

c·_·_·······_·-c
C
1'1 r. 0 I\i Tt ~:; JF
18 ~n, rI) Ii P!~ ( 1 ) +0 TPOP '/l (P V" ( I) - Pv1M ( 1) • P5 ~)

C
C
C* * 'II 'II * * * • 'II'll * * * * * * * * * * * * * *
C
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J UL 4 1:3 I S;l I 97'" i-: AI'" • ~ IJ, I, E ~

C
C•••••••••••• c ••••• :.c ••••••••••••••••••••••••••••••••••••••••••••• 1

C
nn ~~/, IC.Cl,~

3:3 Ql F ~J f (~ ) .!~.
C
C
C .**.* •••••••• *.

Dn 333 AS=l ,q~T
C ••*.* •• ** ••••••
C

..-.- ..-._._---------_.-.-

1/,; 0 • I i~ DE.X (S)
IF(t~O.l) 10~~,10~\,\~~2

rye 11~t PH~S~.1,3

l(j.JS(PhA3E).~.

YL S (Pfol;'SF.).0.
~.~P.P l"PO
lC?~JP.~Ae~o

GO Tn 111'rn

c
c
c
c
c
c

1~01

1101

A G J ~,i I; L' P U A T ~ S

c----.-------... ····c
1002

c
C
1003

c
c

c

.~S(t)·ST~AC~(S,IN~,R~l)

~~S(p).~THACr.(~,INn,R5?)

~~S(~laSToAC~(S,tND,PS3)

~LS(1)·5TeACK(',I~n,LS1)

XL5(~).~T~AC~(5,IND,l$'_)

~L~(3).Sf~jC~(5,lND,LS3J

~hP.ST~AC~(S,I~~,~P)

~P~p.x~?+wPS(1)+XR5(?)+XR~C3)+~LS(I)+xLS(a)+xLS(3]

~SI.Q5(S,1)+~5(S,2)+~S(S,3)

LSI·LS(S,1)+l~(S,2)+L5(S,3)

F"~IP.HP (!;) +~S1+LSI

P~~.F'Vllo1(5)

PIM.PVH(S)
II 1• PEPoi I PNP
to 2 • p 1,.1 I XP~ F'

00 11~2 P~ASE.l,3

~AGE(~,PHASf).XRS(P~ASE).U~-~SC5;P~A5E)*Ul

1102 LAGE(S,P~.SE).XLS(PNASt).u2.LSCS,P~ASE).ul

HbGE(~'=XH~.UZ·M~(S'-Ul

C
33 t CONT nuE
C
C••••• e •••••••••••• : •••••••••••••••••••••••••••••••••••••••••••••••
C
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c
c
c

CALL AO~IT(~CRf.P,swL,HP,LS.RS,NO~O,ALSCR,TORL,~EAR,TOOC)

C •••••• - ••• ---.---•••••••• - •••••••••••••••••••• -- •••••••
C

00 32q ~.1,3

DO 32q S.l,a~

329 ~NTC~).E~T(K'+REARCS,K)

C
C

c
c
c
c

·C

••

c
c
c
c

EwUATIONS...._.--.•._._.-..-...
D~.(CHPC5)tRSCS,1)+R8(~,2)+RSCS,3)+LSCS,1)+LSCS,2)+~SCS,l)).

~CS~CS)-RS(S,3)*SO~CS)-LS(S,3)*LSDR(S))1

rHP(5)+PSC~,ll+RS(',?-)+LSCS,t)+LSCS,2))

MORB.MRCS)*HPCS)
RECov.~wCS)*RS(S,l)

~EMIS.~EMR(S)*RSCS,i)

AAGGR.AAR(S)tRS(S,l)
8.Gr.~.eAR(S)*qS(S,2)

LAAGGR·L~AR(S)*LSCS,l)

LeAGGR·LBAR(S)*LS(S,~l

~P(S).HPC~)+DT*(RF.COV-MOR8-U~*HPCS)+~AGECS))

IFCHP(5) .LT. 0.) ~PCS).0,

RS(S,1).Q5CS,1)+~T*(REMIS-AAGGR-DR*RS(S,1)-RECOV+

• R'GE(5,1'+~EARCS,1))
C

RS(S,2'.~SCS,2)+OT*CAAGGR-8AG~R-DR*RSCS,2)-~EMIS+

& ;AGE(S,2)+REARC5,2))
C

RSCS,3).~S(S,3)+DT*C8AGGR-SOR(S)*RS(S,3)+

& R4GECS,3)t~EARC5,3))

C
LSCS,1)·LSCS,1)+QT*CMORB-LAAGGR-OR*LSCS,1)+

& LAGECS,l)-REAR(S,l))
C

LSC!,2)·LSCS.2)+OT.(LAAGG~-~BAGGR-OR*LSCS,~)+

& LAGECS,2)-RfA~CS,2)1

C
C

LSCS,3'·LS(S,3)+ryT*CLdAGGR-LS~R(S)*LSCS,3)+

& LAG£CS,!)-~F.Ak(S,3))

C
C

00 332 ~.1,3

tFCRS(~,K) .LT. 0.) ~SCS,~1.0.

IFCLSC9,K) .LT. 0.' ~SCS,K).0.
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332 CONTINUE
C
3]3 ~D~TINUE

C**************************************************************C .
DO 1109 1(.1,3
~E~(~).RE~(I()/REGS

LATCK)·LAT(I()/~ATS

TOTAL.HPS+LATS+R!~S

U"'·I1I.
DO &06 I.l,NS
UM.UM+PN(I)
WRITE(6,900) T, ~PS,LATS,REaS,TOTAL,UM,LAT,REm

'WRITE Cf., 98a) EIoJT
~ORMAT(7X,9~AOMISSION ,~!P3Fl~.!/)

U9

911111
C
!ee CONTINUE
C•••••••••••••••••••••••••••••••••••••••••••••••••• • ••••••••••••
C

WRITE (",1055)
le!5 'OAMAT(2~(/)

CALL ORAWER(CUT1,3)
CALL ORIWER(OUTI2,3)
CALL DA.WfR(OUTi,3)
C'LL ORI~EPCOUT22,3)

CALL DAAWERCOUTJ,c)
WAlT! (b, 1051)
CALL EXITI

STOPc -
leee ~AITE (&,920)

STOP

'ORM.TC80('.·)'2.,I2,2~,.3p5FI4.3,/l'X,ep]~'.!,2X,J~'. 3/)
'ORM.T(11180C'.')111X,'YEAA',8X,'HEALT~Y',lX,'LAT!NT SICK',!X,'AEGD.IICK',
9X,'TOT'L',!X,'TOTA~ FROM POP')
~ORM'T(IIIIII I2,iX,'4.1,IX,~4.1,2X,Il,lX,F4.1,lX,F4.1,IX,

f5.3,tX,F5.3,lX,,'.2,IX,".3)
FORMAT(/~6.1,2F6.3)

,n~MAT(/F5.3,~F6.3,5F8.1)

FORMAT(/2C1C7 F5.3/),2F5.3/), lC1F5.1/),2F5.])
FORMATC/F5.3, 1F'.3)
FORMAT(/i(9F8.1/), 5F8.1,
fOAMATt'!Ct0F7.2/), 3F'.2)
FORMAT(/2(10Fll.l/), 3F&.I)
'ORMAT(/3(7F~.3/), 2F8.3)

FOR~AT(/3(7Fb.2/), 2F6.2)
~ORMATt/3C7~8.~/), 2F8.5)
FORMAT(1180("')1110X,'PROr.~AMTER"'INATEO')

c
C••••••••••••••••••••••• • •••••••• ••• •••••••••••••••••• ••••••••••••••••••C .
C FOR MAT S I
C

"eC
~10

901
I
902

------t---
903
1ft.
ge5

"7
908

-- 91' 
910
'11
912
·U
1051
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c
c
c
c

c --- •. ----- .••••.•..••••.

c
C eEFO~E CALlING 'OEL.V' T~f r~ITIAL CO~OITIDNS FOR 'L'
C SH~ULD BE A~~tG~EOI L.T~ ••
C
C ~E~~ ,~' 1~ T~c VA~IA~LF. TO ~F. D~LAVE~,

C 'T' I~ T~~ OELAY PAR~~ETf.R,

C 'l,' ts T~t: L~VELACr:IJ"'UL6TEO IN THE DELAY,
C 'OT' I~ TME I~TF.G~ArtcN ST~P.

C
n:LAhLIT
L.L+DTt CIC-DELA'f)
"?E'TLJR'"
ENO

c
c
c
c
C
C
C•••••••••••••••••••••••••• : •••••••••••••••••••••••••••••••••••••••
C
C

c ••• ------_.-.- •••--
C

10Vl
202

203
204

20S
20&

207
2M

20q
2U

211
212

213

c
c

IFCY·') 1~~,ce~.?~3

STO~ le~;

!t<ipE)(·t
~ETUR~J

IFCI-!) 2~4,20a,?~5

PJD!X·2
RETUR~·j

I~CI-a) '0~,2~b,~07

INDI!X·3
RETURN
l'cr-5) le.~.20B.2~9

It. nE l(. 4
PfT\JFI\l
IFCI-?l' ~1~,21~,?11
lNCf)'.S
RETUi=1~:

IFCI·~2' \~~,?12,~13

INiJE~.b

RET IJR N
I"'D~X87

Fi'ETURk,i
E~O

/
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c•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ,
c

FU~CTIO~ STBACKCI,INn,~OP)

C •••• - ••••••---•••••• ---•••
C

~t;AL ~'.L.F~

OIMEt\:5IO,., ~np(1)

Cn. ~ ~~ CNI C\ Eii AI F f. MFR, 11 Al FR

c
c

GO TO(1,2,3,4,5,~,2'. I~O

1 STEtACIIC.l.
RETl!j:l~'

2 J.I-l
STB.ACKIPOP (J)

~ETLI~~'

3 STAACK.ffMFR*pnp(!)
RETU~~.j

4 STeAC~.MALFR*POP(3)

RETUPN
5 J.Y-2

STRACI<.~OF'(J)
RF.TU~N

ST~Ac~.pap(20)+POPCel)

RETuRN
ENO

c
C
c•••••••••••••• II •••••••••••••••••••~ ••••••••••••••••• ••••••••••••••••• ,

c
sueQOuTINE AO~IT(SCREP,S~L,HP,LS,RS,~DR",.LSCR,TDRL,REAR,TOOC)

c .••••.••.•.•.•.•••••••••••-.-.••• --- •.•.••••••---••.•••••••••
IMPLICIT R~AL~A-Z)

INfEt;F.H J, I 1 , '~9

OI~ENSl~~ SWL(3),HPr23),LSC~3,3),RS(23,!),NOROC23,3),.LSCR(3),

& REARC?3.3),TOP~(3)

OI~~~Rl0N ~SS(3',RS'C3),S~S(i3,3),NOR(23,3),TOR(23,3),TORS(3)

OIMENSION OUT1(~1,~),CUT?(51,&),OUT3(51,~)

DIMENSION LSA(SlJ,LS8(51),LSCC51),
& ~SA(51),RS6C51),RSC(51),

& AOMC51,3),OEM(51,5"
& nOOCS1),TOT(51)

COM~ON/SuM~1 MPS,LSS~,RSSS,L5s,Hss,nT,LEV(3),PRIORT(23)

CO~~ON/PL.OTI aUT1,OUT2.0uT3,PNP,TM
INTEGeR TM

c
EQUI vALE I~ CE"f LSAC 1) , 0UTI t1 • 1) ) ,

& (LS~Cl),OUT1(1,2»,

& CL5C(\1,OU T1Cl,31l,
& (RS4C1).OUT1C1,~,),

& C~Sf!(l),OUT1(1,'5)),

& C~~C(1J,()VTt(l,t.l)),

& (AO~·C1d',(llJTa(t.l)),

& (AD~(1.2J,OUT2(l.2'J,

& (AO~(1,3),OUTe(1.3)J,

& Cr:E"'Cl,1),CIJT2Cl. t1 )),
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a CO!~Cl,2"OUT2rl,5),
& WEMC1,]),OUT(l(1,&»

EQUIVALENC! COOO(1',OUT3rl,1)),
& (TOTC1),OuT3(1,2)
C
C
C

TM.TM+1
c
c

3••
C
C

40121
C-c-

4Q11--- c---'
c

c

IoIPS - 0.
00 399 11-',23

MP~ - HPS+M~ell)

DO 400 J-l,!
LSSCJ)10.
RSSeJ)-0.
00 401i'1 11-1,23

LSSCJ)-LSS(J)+LSCI1,J)
RSSCJ)-RSSCJ)+RSClt,J)

RSSS-0.
LSSS-0.
00 401 J-l,3

RSSS-~SS5+RSSCJ)

~SS'-LSSS+LsSeJ)

Z-HPS+L5SS
Z-SCREP/Z

c

c·.·................•..······· ·.· ··..·········· .- -- c-'
00 500 J-l,3
TOPSCJ)-0.

DO 500 11-1,23
SOSeIl,J)-Z*AL5CRCJ)*LSCI1,J)
NQRell,J)INOROCI1,J)*LSCT1,J)
TDRCll,J)_NORCll,J)+soseIl,J)

500 TORSeJ,.TORSCJ)+TORCll,J]
c
c

TDPH\ll-~.

00 Ul1J J-l,3
TOPH(J)-RSS(J)/Sw~CJ)

TDPMW-TOPHH+TOPH(J)
300 CO~TINUE

C
C
C

00 81et J-l,'!
PCTOITOP~CJ)/TOPHW.TOOC.SWL{J)

ADMP-PCTO~RSSCJ)
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c
c
c

C
450 00 Q51 11-1,23
451 RE.~(I1,J)-0.

GO TO 8OJ~

C
460 IF(ADMP.TnR~(J~) q70,4e0,~80

C
470 00 ~Tl 11-1,23

PRIORTCI1)-rORCI1,J)/TORS(JJ
471 ~EAQ(I1,J).AOMP*PRJORT(tl)

GO TO ~".'0

c
C
480 00 481 Ilel,~3

481 ~EA~(I"J).TO~crl,J)

800 CONTINUE
OEMCTM,J)-TORSCJ)
AOMCTM,J)el!l.
DO 812 11-1,23

812 ADM(TM,J).ADM(TM,J)+RE.~C!1,J)

810 CONTIi'liUE
C

LSA(TM).LSSCl)
L.SA (TM) -LS~ (2)
LSC: (T101) eLSS (31
R5ACTM).RSSC1)
~S8 (T/I,) .qss Cil
RSC(TM).~SSC3)

OOO(TM).HP5
TOT(TM).HPS·LSSS+~SSS

RETURN
E~D


