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M.A. de Bruijnl)
J.D. Sylwestrowicz2)

ECONOMETRIC ESTIMATION ANIi SIMULATION USING AUTO-PATCH SYSTEM3j

0. INTRODUCTION

Several hybrid implementations of continuous-time econometric systems were
discussed in [ 2] and [ 3] .
One of the disadvantages of analog programming is that the structure of the
system has to be manually created by patching the relevant electronic circuits.
Recently, at Delft University of Technology an auto-patch system has been
developed and implemented, see [1]. The patching is replaced by a digitally
programmable definition of the analog circuit, which is automatically created
by high speed electronic switch matrices. A brief description of the auto-patch
facility is given in the next section.

A small system, defined in section 3 has been recently implemented on the
auto-patch installation. It is suitable for continuous-time estimation and
simulation. Its application is illustrated on an example related to the model
described in [ 3] .

1. AUTO-PATCH SYSTEM

The Delft hybrid auto-patch system is implemented on the hybrid installation
AD4-PDP 11~45 of the Delft University computing centre. The hardware of the
system consists of a parallel processor (AD4) connected via an interface to
the sequential processor PDP 11~45. For the programming of the parallel pro-
cessor a simple set of statements and a compiler (SCALP) have been developed.
For hybrid communication a library of subroutines is available.

The parallel processor has an arithmetical part and a boolean control part. The
arithmetical elements can perform basic mathematical operations like integra-

tion with respect to time, summation, multiplicaCion by a constant or by a
variable, division, etc. All elements can operate simultaneously (parallel).

1) T.H. Delft, Hybrid Computing Centre,
2) K.H.Tilburg, Department of Econometrics,
3) Research connected with K.H.T.-pool-project "Hybrid Simulation of Economic

Models".
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They are controlled by boolean control components, which can perform, in
parallel as well, basic logic functions like 'AND' and 'OR' operations and
memory functions like a flag (flip-flop), timer or counter. For linkage of
the arithmetical with the boolean elements, comparators and switches are
present.

Figure 1 shows a global sketch of the present system:
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t.'~i~ure 1: Present, hyLr~~l automatieaZZy progrcarmable system.



2. PROGRAMMING TiIE PARALLEL PROCESSOR

Each hybrid program consists of two parts:
~ The parallel part consi:~ts of the arithmetical and boolean circuits.

Figure 2a depicts the flow by which a parallel load module can be obtained.
Note that in certain circumstances the necessity of diagrams does not
exist: the mathematical formulas can be translated directly into parallel
statements.

~ The sequential program coordinates all organizing, communication and
sequential calculating activities.
Figure 2b shows the way in which a sequential load module can be genereted.

arithmetical 8~ boolean
diagrams

~
parallel
statements

(
SCALP

compiler
I

parallel
load module

F'igure 2a:
ParaZZeZ programming.

sequential flow
diagrams

e.g. FORTRAN
statements

e.g. FORTRAN
compiler

sequential
load module

Fiyure ~b:
.~~~quertt l:al progrcvnm~ny

Using the parallel statements together with the SCALP compiler (see Zegwaard,4J
íntroduces a significant simplification in parallel programmin~: the para11e1and sequential parts of the program can now be treated in identical ways.From figure 2a it follows that the arithmetical and boolean diagrams must
translated into parallel statements. Each statement should contain all the
necessary information for a complete description of one block in the diagram
(block-oriented statements).
The general form of a parallel statement is

Xij-NAME(TYPE,inputs,parameters,control,expressions);
~ Xij identifies the block to be programmed. The part ij is called the address,

and consists of 2 or 3 digits. All adciresses are octaL rtumbers.
~ NAME specifies roughly the character of the block, while TYPE determines the

functional characteristics more in detail.
~ All blocks whose outputs are to be connected with the input(s) of block Xij

must be specified.
~ Parametrical information can be specified (e.g. the value of a coefficient

or the number of events to be counted).
~ The way in which the block is to be controlled must be stated (e.g. the

boolean control input of a switch).
~ By means of the expressions certain operations on the inputs can be specified(e.g. a boolean expression at the SET-input of a flip-flop).



2.1 Arithmetical Parallel Subprocessoz

Figure 3 shows the layout of the present arithmetical subprocessor.

SIA
submodule

distributing
matrix QJ

coefficient
submodule

switch
submodule

-T ~
~umming
matrix 1

comparator
submodule

Figure 3: Present arithmetic~aZ purallel subprocessor.

Both matrices contain electronic switches which can be controlled by the
sequential processor and assure complete interconnectability between the main
arithmetical components. System design allows each output of matrix 1 to be
the weiqhed sum of any number of matrix GI inputs. There is one restriction
however: each connection by means of a coefficient or switch can be used
only once. There are no restrictions with respect to the number of times a
matrix ~ fnput is used.

At the moment the SIA submodule contains 8 individually programmable integrator~

summer components. On the outputs the non-linear operations square~square root or

multiplication ~division can be applied. The coefficient submodule contains 12

digitally settable coefficients. The switch module has 4 switches, which are

controlled from the boolean parallel processor. The comparator module contains

8 comparators. Each comparator can defect the sign of a linear combination of

variables and send that information to the boolean parallel processor.
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2.2 Boolean Parallel Subprocessor

In figure 4 the boolean parallel subprocessor is depicted.

function
section

--a.~ output
select

boolean inputs: boolean~outputs:
boolean references '0' 8~ '1' integrator control
comparator outputs

~ Boolean Input Register switch control
boolean RUN

oscilloscope enable
! Boolean Output Register

Figure 4: Present boolean paraZZel subprocessor.
At this time the function section contains 6 boolean submodules which can be
identified as Lij, ij being the address ( ij-1~,11,...,i5).
The boolean submodules can be programmed to operate as combinative or sequential
(flip-flop, counter, timer) elements.
Three different modes can be activated for the boolean subprocessor: LOAD, STOPand RUN. In LOAD mode all sequential elements read their initial values, while
in STOP móde the outputs keep their last attained values. In RUN m~o è the'stat~ oi
a sequential element i s determined not only by its active inputs, but also by
history (memory function). Combinative elements are mode independent: their
output is always determined by their active inputs.

SCALP compiler

When the parallel program has been campleted it can be punched into cards or
created via the editor as a file on the disk of the sequential processor. This
parallel source program can be transformed into a parallel load module by means of
a compiler, called SCALP. The load module containing all necessary structural in-
formation for the parallel processor. After the translation phase it can be imple-
mented on the parallel processor. In order to facilitate programming an extensive
set of inessages is created upon detection of any error during compilation.

HYBRID software

A library of hybrid software allows hybrid access of the parallel processor.
The available software can be arranged into three groups:
- implementation software, which allows on-line implementation of parallel load
modules under sequential program control,

- terminal software for the communication between the sequential program and the
hybrid terminals,

i for communication with digital computer.



- hybrid communication software, dedicated to the transfer of data~control to
and from the parallel processor. Examples are: for communication with the
arithmetical part, setting of coefficients and reading of integratór outputs;
for the communication with the boolean control part: setting of the boolean
input register, and reading of the boolean output register.

HYBRID terminals

Once the hybrid program is running it can be controlled froan:
- the console of the sequential processor. Numerical in- and output can be done

and messages can be written on the video-terminal,
- one of the hybrid terminals. Numerical input can be read from the thumbwheels
and control input can be obtained from the push buttons. The thumbwheels and
pushbuttons are read into sequential variables so allowing to control manually
the flow of the sequential program and the values of parameters.
Graphical output of arithmetical parallel data can be displayed on the oscil-
loscope of the terminal.

3. STRUCTURE OF THE SYSTEM, DATA REPRESENTATION, ESTIMATION PROCEDURE

In the present implementation the following set of equations can be solved:

y(t) - alz~ (t) f a2z~ (t) t a3z~ (t) f a4
1 2 3

dz~
i - a (z -z ) , i - 1,2,3.

where y(t) is an endogenous variable, zi are exogenous variables, z~ are ex-
ponentially delayed exogenous variables (the length of the delay is 1 given by
l~ai).

It is assumed that the data for the variables are given in discrete form. The
continuous representation for the analog calculations is automatically created.
In the present version it is done by linear interpolation between the data
points, as illustrated in fig. 5.

data

time

Figure 5: Reconstructtion of exogenous data.
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During the digital part of the estimation process we have to compare the values
of the analog solution yi(t) with the data yik. Therefore the analog variables
are sampled and the values yi(dk), where k- 0,...T; and d is the length of the
discrete time period, are t.ransmited to the digital computer.

As in [3], the estimation problem is defined in terms of non-linear least squares.
6~ is a solution of the estimation problem if it minimizes:

T
S(8) - E (yi(dk)-yik)2

k-0

In this implementation 8 can be defined as any subset of:

(3.1)

al,a2,a3,a4,al,a2,a3

The optimization procedure described in [3] is used to find the minimum of (3.1)

4. FEATURES OF THE IMPLEMENTATION

During a typical session the following activities can be undertaken:
1. Selecting variables from the data base: Specified variables are made operatio-

nal for the system. The initial scaling is performed automatically, however,
if necessary the user can alter the scaling at any stage of the computations.
The equation specification is recorded on the line printer. A simulation run
starts with the parameter values specified on the thumbwheels.

2. Display of data and the variables. At this stage, the user has the opportunity
to observe on the memoscope the data, variables and the delayed variables. A
hard copy of the memoscope picture can be made at any stage of the computations.

3. Manual optimization: By changing manually the parameter values, specified on
the thumbwheels, and observing the reaction of the endogenous variable on the
~memoscope the user can attempt to improve the fit of the model. The function
value and the best ( so far) set of parameters can be printed on the line-
printer.

4. Automatic optimization. By pressing a pushbutton it is possible to activate an
automatic estimation procedure. The user specifies a subset of parameters and
their initial values and then the optimization procedure attempts to locate
the minimum of S. The optimization process can also be observed on the memo-
scope, and if, for some reason it is not converging it can be manually inter-
rupted.
After optimization the values of estimated parameters are recorded on the line-
printer.

5. Change of specification: At any stage of the computations the user can change
the specificatíon of the equation, by eliminating and~or introducing variables
into the equation or changing scaling factors.

The improvement of fit in case of price of exports equation (endogenous - pe;

exogenous - w, v-a, pm) for details and notation, see [3], is illustrated on
figure 6.
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Figure 6.

Here the crosses denote discrete data, the upper curve corresponds to the star-
ting point for optimization, the lower curve to the estimated values. The values

of the parameters are given in the table below:

al a2 a3 a4 al ~2 a3

Start: 0.21 0.84 0.30 0.22 10.0 10.0 10.0
-0.17 0.87 1.00 1.3 3.9 0.02 15.0

The value of S was reduced from 3.86 to 0.74.
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Parallel structure diagram

zl

z2

z3

5

7

Figure 7: Definition of patching

3
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vC -w-..w----w----------w~- -------- APPENDIX--~----w-www--w-w--www~rwww~---w~~w~-ww
C HY~rIU ESTIr~ATION OF pNE EOUATION EGONOMETRIC MOAELS
C ht4I!v PROGFfAM
C
C MICMIE;L D~: yRp2JN, RC, TH AELRT
C ,)EFi~Y SYLwESTRUwICZ, Kii TIL6URG
G
C

C
C
C
C
C
tr
C
C
C
C
C
C
C
C

IMpLFrIEriTAT1'JN Ur~ DELFT HYSRID AUTOPATCM SYSTEM
INTEh'ACTIvF ë XPERIMENTING FACILITY VIA MYBRID TERMINAL
19-UCT-79, FILE 9YLECO.FOR
PARALLFL PRO~;RAM I N FILE BYLEC0.3RC
SUrsi:Q~1TINE. GAGL,Si

ORU17~D4TA REA~ING
OSu1T~~kITE FRAME ON MEMOSCOPE
FU417~FUNCTiON EVALUATIGN
Gf~ulTswRITE GRAPN ON MEMOSCOPE

rYf~h2IG cnMMU~~ICATio"J LIBRARYi MLIE3.0~11
ACCÉS5
FutSH
SPEEO

C SF:TUP~

FINDFL TERMNL 3AwTIM
THUMBw C08AwS
IPUSHB C03AWC

N0

C GAIN GRAPN TElSTIM
C
C-------------------------------------PU3M9UTTQN FUNCTIONSC ` - ~~E'TIr~I1ATI0r,
C 1 w ';~tHi~'r'IC4L ;TISCRE:TE DIsPLAY
C 1~~,.~~~bWHEEL 0 DETEwMirvFs VARIABLES
G 4 - E.NUt7GENGUS
C : - ExOGEN~.us 1
C ~ - EXGGF.NOuS 2
C .. - Cxf1~E~~0u5 3
C ~ - Lï;tEAk Ir~TthPOLA1I0N
C ~ - SnukTEryING DGLAYj
G -~ - ,~.~ERME:DIATE OF'TIr;IZATIr~iv RFSULTS
C `~ - í~~, GUT OF OPTIMIZAT1Giv F~ROCEDURE
C 4~ - ui.~ TO ~JE:~ SF'kCIFICATION
C T- F~Ir~T CUF~RE;r~T RESrJLTS
C---------w---------------.~--~w------~r-w-11~----------w------w~wwww----ww-w~w1l-~

C ~y'~ik EtaUATION SYSTE"1, Ar~ ~~JTO-PATGM IMPLEME!~TATION
C - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - w - w - w - - - - w w ~1 - - - - - ~1 w - w - - - - - - - - ~ - - - - - nw-www-w~

~~Ir:'t-t:SIUN VAR(3;;,4(~),SFC(N[7),XNAM(4CJ),PAR(1(p),RPAk(lA)
rálriE:~~SION EN~~U(30),Fxpl(~r~),EXO~(30),EX03(30),SEN(30)
!..jr~E.~~:~IGrd r~Pa~f(le)
(:Ir~E.rvSION POP(lU)
r'I~~~c~SiON IDELar(3)
i~jMGi~5i0N ISy(3).I51(3)
I~Ir~f~~iSIOr~ xk(iC)
t1Ir"ENSION IPATCH(ba5)
~IATa ISiu~~il,Er{:~
i~ATr- i81~1.1~ 1~
UAT; IDELAY~~~,~u~ „~15~ ,~~~6~
CCi`~'tUf~ ENUO, EXO 1 r E X C~2, EXOS r SEN
Cu"? '0~~ NWAX,MKES.I1,.tl,r~;rAR,NFIN

--------------------------------------INITIALIZATION
C.~Li. aSSIGW(2,'SYLf)AT.f?AT~)
r.ALL aSSIGN(i6,~M51:~)
CALL NC:E5S
CALL F RESri
CALL rINpFL(IF~~TCh,'SYI.kC[)")
GALL iMPLpF(IPATCM)
CAIL ~;~APH(Ct)



CALL TERMNL(0)
CAl-L SFTUPD("036r1)
r.ALL SETUPD("~,uk~.1)
CALL SAIvTIM(1~) 1~---TIMEBA9E
C~.LL COSAwS ( "~9V1, 1) l..-. n
CALL CUSAWC("036) 1.--. M
caLL LOSawC("UUp) 1...- ~~
raLL COSAWC("t~42) 1.... ~~
I 1:..~
J1~4

LCA~ta2 l----I~O
LitE40s2
L~~ErtOe 16
LPP. jN~6
LCUI,KsS

FP.~,.~,,
FNe;' ~, :-,

LCO'i~s7
MF~.,zib
1"uSLk7
I'~Ui~F:~
IáiZE:7i~

nU 5~'~J I s 1 r 3p 1----DATA AkRAYS
[)0 5U0 .Js 1, 4p

vAR(I,J)~r~.0
5Uc' GnhaT I ~~uE .

r,;F~s7
NS!'C-..
EEa 1'~~,;~lu. U
kEar(LREpD,1pU3) IDAY,IwEEK,ILAT,IDISP
zL~Y-iLAT~1~PU
~.kITEíLPRI~J,q377) IDAY,IwEEK,ILAT

F'E'AiNU LPRI~~
9377 FUF'~T(1M1rII,' EXPERIr1Et~TS PERFORMED ON- ~I2,~.'r12,'.'rIarll)

kEAí?(LKEAUr10kJ3) NDAT,ITrr~ENGOrNEXO,NSTAR,NFIN
P.F.kIUa~NFIN.NSTAR
FEF, IO"v~22, A
CALL T89TIM(PERI00)
r~r~'Ax-NFIr~
ttigTaN~TAR

1Q1U3 FGFr'aT(2~~I4)
101u FUK'~AT(2~7Ay)

t~~'Ati s,,ENDOfNF.XO
wEtactvLNDO

C--------------------------------------READ DATA
CALL f1R417(ND4T~jT~VAR)
kEAU(L~EAn,1Piu) (xrvArt(J), J~iryO)

C--------------------------------------DlTERMINING SCALING FA~TORS
r~0 .a~-~~~ J~ 1, NDAT

.Qi`IQ1(sAC~g ( YAff (NgTqRwi l J) )
t-!J 4U: IsN5TAR,NFI"JAavsAas(vaR(I,J)~

IF(AMAX-aBV) 45p,ui~lrypl
uS (~ AMAx.ABV
4L.] C7rvTINUE

~FG(J)~AMAX
4~~ COr~TI~;UE

DU ~í'~ Je 1 r NDAt~rtiLzr~~p
SFsSFC(J)

451 SCNLeSCAL t 5~p
IF(áCAL.SF) 451.45~,452

45~' SFG(J)-sCAL
u~72 COtiTI"JUE

SFf(~2)s55.~~

~



1(J2 CONTI~~UE ~
n0 áy9 Ialr10

uq~~ :,~F'hx(1)aI
C--------------------------------------TEkMINAL COMMUNICATION

PAi~~r.. ' CHOOSE VARIAaLES'
k`A'~ (LCONFtr lrj{~!3) IEND, IEX1, IFx2r IEX3
~.fiITE;:(I.CUN~!,101~1) XNAM(IFNf~),XNAM(IEXi),XNAM(IEX2)

;, XNAr~(IE;x3)
~.í.I TF. (LCOrvw, lUOS) IENU, IEX1. IEX2, IEX3
wRiTE.(LCONw,1CP4)gFC(IE:N(~),gFC(IEX1)r3FC~IEX2)

1, SFCtIFX3)
C

Pt~l.sF. ' rIESCALE VAí~IAk?UE'
kLwL (LCC1Nk, 1P.C~~) KSC, jSCA
~.!FITE (I.CONw, 1aF3)K4C.ISCA
IF(KSG.EG.O) GO TO 53(J
.,Ff f r ~Q) s jgCA

53r CU~~ T I!~UE
~~fiITE.(LPN1rv,iC!15) xr~Ar~(IEr~n),XNAM(IEX1),XNAM(IEx2)

1. XNAM(IE~(~)
f~E~~I!rl~ LPRIN

10~7~: F'pRt'aT(1~! .1~Fy.1)
lË~l`~ FUF~~~T(' FNpOGEI~OUS:',A4I' EXOGF.NOUSI'r3A4)

C---------~----------------------------SCAIING OF ARRAVS
SFf.t~FC(IENQ)
SFI.SFC(IEX1)ISFE
SF~-SFG(IE.x2)ISFE
SF?-SFC(IEX3)ISFE
SFu-1.~iISFE
C~0 S!~1 Is~dSTAR,NFIN

E: ~L:r) ( i j ~vAR ( I, IF r~[~~) ISFE
E:kCI(I)aVAR(IrlEiíl)ISFC(IEX1)
~x~~2(I)sVAHl1rIEX2)ISFC(IEk2)
E.a!~3(I)aVAR(IrIEX3)~SFC(IEX3)

SC:1 C~h~T lr:lJE
C--------------------------------------READ THUMBWHEELS

{)L' J't'~L 1 s 1 I 7

S~,~ê rAk(1)eTMUr~hwtl)
lUl CUr,~Tlr~trt

CALL U3~117(23) j---.WRITE FRAME ON MEMOSCOPE
r,AZzl.
CALL t~AIN(IDEL4Yrisa,3)
IF(IF~LSt~B(3).E(~.0) GO TO 111
GAIeIC-.
CkLL GAIti(IDELAYrISlr3)

111 CC!!vTIí~UE
r?F~Ak(1) sFAR(1) ISF1

C--------------------------------------pAKAMETER IiECALCULATION
kFw!~(~)aPAR(2)~SF2
F'F~A'7 (31 aPAR (3) ISF3
RP4ti'f4)aPAR(A)ISFy
RPAR(5)aPAR(5)~GAI
F;pA~í (c,) aPAR (6) ~bAI
kPA!.(7)-PAR(7)r~Al

C--------------------------------------INITIALLY ONE FUNCTION EVAIUATION
CALL. FU417tNPrpAR,Fv)
:~r 1 tE. ((,PRIN, 14J("1 )~SUC, F v, FN
wkITF(LPRIN,14~dG) (P4K(I),I~1,7)
~!rrI-rFfLpclr~,l~l~2) (r'paR(I)rIo1.7)
REt~Ii,C; LPkIN
IX--1~~11~21
IY~-110E4j
JXa-yS,~U
JYa-1~~5!~to
CALL ~-RAPN(1~



. --- --------- . ~
wRITE(MEM,1~07)Ir~ODE,ISIZE,IX,Ir,(PAR(1),I~lr7)
REwIr~~ MiEM
CAI,L GRAPH(0)

1~~01 FOti'~14T(1H rIS,' F.r,2F12.3)
1~~!~~F FGK~~QT(zI2r2Ib,' P1 P2 p 3 Pa O1 D2 D3')10{d7 FOk;~tAT ( 2I2r 2Ib, 7F7.3)
10~2 FOr:'taT(1H r7F7.3)

Fp~F~y
C----------------------------~--------DYNAMiC SECTION10~: rOr~TIr~UE

Npa7
00 S1Ei Islr7

51~t PAk(I)aT!~UNPSv(i)
CALL FU~17(NPrP~1RrFN)
IF [rrv,cT.FF) co TO 52(~
FPaF:y
()U ~1; Is1.7

511 FOF(I)aPAR(I)
NSUGLVSUCtl

52~` COr~Tir,UE
C---'--------------~--------------~---DIGITAL Di3PLAV ON MEMOSCOPEIF(1PUSh8(1).E0.0) GO TG 521

CALL GR417(3,IT,vAR,SFC,IENp,iEXirIEX2,IEX3rXNAM, IDAY,IWEI'K,1 ILAT)
521 COrtiTI~:UE

C
IF (IF'USHH(7) ~E,p,IPUS)
IPUS:iPU5M6(7)
OU 512 i~ir7

S12 ~~nf~(I)sPOP(I)
rC TG l~ai

522 COr;TIr~~~E

GU TO 522

C

IF(iPUSHB(b).EW.f~) GO TO llpl
UU TO 1W2

110 GCr~TIrdUE

IFlIPU5N6(0)~Ep~A) GO TO lA0
~0 1~5 Is1.7

125 xx(I)~PAR(i)C ---r------~----w----..----------w~-~--~ pPTIMIZATIONPAU~E ' REAp NR~ OF PARAMETERS FOR OPTIMIZATION'kEAC(LCONR,1019) NPAR
1019 FORr~aT(Ii)

PAU5E ' REAq jNUEXIES AND PARAMETER VALUES'
bU 121 I ~ 1. NPAF~

RFAti(LCONR,SUIb) NPAX(I),XX(I)
IF(NpAX(1).Ecr.O) co Te 12a

121 COwT1,~UE
12~ IF(tl~Ax(1).r~E.a) GO TO 127

rvPn„ ( 1 )' i
~(X(1)sPAR(1)

12T ~:Or.TI;~uE
1F~lb FOkMAT(I1,F1P1~2)

IdTE5Ta10
CALL COPTI(NPAk,kX,NTEST,FM,VARI,NFUN,NSUC,FVAL) j..w.pPT~ ROUTINE(10 1~2 Ia1rNPAR

KkaNpAX(j)
PAH(KK)axx(I)

122 CO~~TItduE
IF(F~~nL.GE.FP) ,0 TO 1~1
FFoFvAL
~0 1~3 I~1.7

123 PUP(I)aPAH(I)r~p ~~yfs I~l.lc~



.... ~., ,,, A
v9B CO~~TIkUE

íJGO TQ 1[71
Er~t~
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C HYBRID E9TIMATIOt~ OF ONE EOUATION ECONOMETRIC MOOEL8
C 3U9RDUTINE FOR DATA READING
C
C MICHIEL DE 9RUIJN, RC, TN DELFT
C JERZY 91'LWESTROWICZ
C
C ib-OCT-79, FILF BYLDRD.FOR
CC NsNUMyER OF ~ATA yECTORB (OUTPUT~
C IT~NUHBER OF YEAR9 (OUTPUTI
~ X~DATA MATRIX (OUTPUTj
C...~....~........w.w..ww...r..w............~w...w...ww..w.....ws......w.w.....~

SURFOuTINE DR417(N,IT,x)
DIMEN9IOr~ X(3A~a0)

LKEAU~2
LPFINi3
~0 1 Is1.N

READ(LREAD,1000) (x(J.I),J~1,IT)
i COr~TINUE

10~(d FOR?1AT(9F6.0)
1001 FORt?AT ( iH , I3, 1 aFlt'.3)
1002 FORr1aT(iHirlllr~ DATA 3ET~)
1003 FORMaT(1HP.rIII~)

C...................w..w .................DATA TRANSFORMATIONS
n0 ~ J~1,IT

X(J~25)~0.1T1~X(Jr31Iw0.074~X(Jr2S)
x(Jr27)~~1.(~b1~tX(Jr27)`0.008~X(Jr32)

b CONTIr~UE
KETUi~~~
END



U
Cw---1~-ww----~--ww---w----------w~.ww-w~...w.w.w.w~~.w~w..~-w~~w...~ww-1~.l~~~

C HYaRIp E~TIMATiON oF ONE EoUATiON ECONOMETRIC MOOELB
C SUgkOUTINE FOR wRITING A FRAME ON TME MEMOdCOPE
C
C MICNIEL OE SRUIJN, RC, TH DELFT
C JERZY SYLwE9TROwICZ
C
C 15-OCT-79, FILE SYLMOS.FOR
C
C NYM4XsMAX NU'~BER OF YEARS OBSERVEp
C
i. HYBRID COMMUNICATION ROUTINES
C GRAPN
C LINE
Cww----w.----w-ww-w-w---w-..~-ww-w-w----.....-~-..-..ww.w-w.w.~.-w.w-w.-ww~.

SUbROUTINk 09417(NYMAX)
~,w.------~.--------------w-.-www-~..w~-pEFINITIO~I OF FRAME COOROINATES

IFX~Q
IFYsO
IOFXs1~4'J~b
IDFYs1~100~~
IDDYs;~O
ISITY~IDDYI2.0
IFMXXmIFX~IDFX
ZFMNx~IFX-IDFX
TFMxYaIFYiIDFY
IFr~r~Y:iFY.IDFY
IpDx:FLOAT((IFMXX-IFMNx))~(NYMAX-1)

C---------------~----------------...-.wRITE fRAME
CALL c~KAPN(1)
CaLL LINE(IFMNX,IFMXY,IFMxX,IFMXY)
CALL LI~aE. (IFMr~x, IFY , IFMxx, IFY )
CALL LINE(IFMNx,iFMNr,iFMxx,iFMNY)
rAl~ LINE(IFMNx,IFNNY,IFt1Nx,IFMXY)
CALL LINE(IFMXx,IFMNY,IFMXX,IFMXY)
~dYE4kzNYMAX-2
ZYoIFMXY
DO b~~~l I i 1 r 3

IxaIFMNX
i~4 500 IYEANa1rNYEAR

IX~IxtIDDX
IY2~IY-IGDY

5d~? C4LL LINE(IX~IY,IXrIYZ)
6~1~ IYLIY-IDFYtiISITY

CALL ~RAPH(.~)
RLTUkR~
ENG



V
C .............w...w......-...w..~.www...ww-.w.ww.ww.wwww.wwwwww.wwwA..www~

G HYBRID E9TIMATION OF ONE kOUATION ECONOMETRIC MODEE8
C SUBROUTINE FOR FUNCTION EVALUATION
C
C
C
C
C
C
C
C
r,
c
C
C
C
C
C

MICNIEL DE BRUIJN, RC, TN DELFT
JERZY SYLWESTROHICZ

16-OCT-79, FILE SYLFUN.FOR

NPatJUMBER OF PARAMETERS (INPUT)
PAR~PARAMETER VECTOk ( INPUT)
FN.vALt~E OF FUNCTI~N (OUTPUT)

3UBHOUTINE CALLSt

MYQRID

RSu17.RESETTING OF PARAMETERS
COMMUNICATION ROUTINES
3ETC~F
SYSRUN
srs~D
ouIET
SAMPLE
3ETBIT
BORWT
SAW
TBSE

Cww--ow-.-~.-.--.oww-.i.ww.w.w..~.--ww.w.w.-w.....wwwwww.ww.ww.www..wwwww.ww

3UBR~UTINE FU41](NP,PAR,FN)
UIMENSION PAR(10)
DIME~vSioN ENDO(30),ExOi(30),EX02(30),Ex03(30),SEN(30)
plMErrSION NPAXiIA)
COM`~C~~d ENpO, EX01 r EX02, EXU3, SEN
COMMON NPAX~MRES,II,JI,NSTAR,NFIN

C--------------------------w.......w.MYBRID DYNAMIC 9ECTION
CAIL FiS417(NP,PAR)C---------- ---w..-.~..~r.-.-..w-..w~.-. PREPARATION
NT a~~STAFi
CALi. SETGOF (",336,Ex01 (NT~1) )
CALL SETCOF("037rEX01(NT))
CALL SETCOF("1~40,EX02(NT41))
CALL SETCOF("4141rEXQ2(NT))
CALi. SETCOF("N42,EX03(NT~1))
CALL SETCOF("nu;,Ex03(NT1)
CALL SYSRUN
CALL 3Y5LD
CALL WUiET(1D)G~---w------w-....,....ww.-w-...w..--~SAMP~E AND PLAY-9ACK
CALL SAW(1)
CAL~ TBSE(1)
CALI. SYSa~N

214~ CON1IrvUE
C.4LL SAMPLf ("~7P., SEN (NT) r t)
CALL 9ET9IT(0,1)
CALL SETt3IT(P,E)
NT~r~T~i
IFf v'T~GT.t~FiN) Gp TO 20k1
C4LL SETCOF("J3b,EX01(NTil))
CALL SETCOF("~37,ExU1(NT))
CALL SETCOF("040,EX02(t~Tfl))
CALL SETCOF("Nal.EX02(NT))
CALL 3ETCOF("Eu2rEX03(NT;1))
C4LL SETC~7F(~~~;u3,EX03(tiT))
CALL E~ORWT (0)
r,D T~~ ~.~



CfOh ~aLL ~ ~ ~~u
CALL S4W(b)

„--..~..CALL-TS9E
( 0)

--.-..--.-....-......SL1M
SSE'0~0
OQ 579 I~NSTA~ir~JFIN

574 ~1SEESSE ~ (ENpO(I) - SEIv(I))w~2
FNsSSE
RET~f~r~
~Ni)

t~R SpUARES
0



10~
~,wwww-.-w-wwww-wwwww-wwww-ww~...w-ww.ww.w..wnwwwwwwwwwwwwwww.wwww.wwww-w~w~ww~w
C NY9,~ID ESTIMATIOti OF pNE EQUATION ECONOMETRIC MODELS
C SURHCUTINE FOk RESETTING OF PARAMETERS
C
C MICyIEL DE BRUIJN, RC, TM DELFT
~ JERLY SrLwESTROwICZ
C
C 17-UCT-79, FILE SYLRE9.FOR
C
C
C
C
C
C

i~~~~u~"t~Ek OF PpRAMETERS TO RE CMANGEU
PAXoVALUES JF PARAMETER3

CO~~NOi; NPAXiINUEx OF THE PARAMETER
CJitiMON MRES~ERHOk ARGUMENT

C HYhRID COMMUNICATION ROUTjNE
C SETCOF
Cww--ww-.,.----.ww-w-wwww-w~w.www-ww-wwwww.~www.wwwwwwwwwwwwwwwwww.www.wwwwwww

S~~skO~TINE RSy17("~,PAX)
UIi~E:v5I0N oAX(10),NPAx(1~)
DI'~E?~SIOr~ Er~DO(3C1),Ex01 (3t~r),Ex02(30),ExQ3(30),SEN(30)

C~~F~r~~,~ ENUO,FXOI,EX02,EXQ3,SEN

CG'~~~1)N VPqx,MkES,Ii,JirFiSTAR,NFIN
MkESst~
f~0 1~] Im1,N

K-NPAX(I)
v~L-PAx(I)
Ir(K~LT.S) GO T~ 14
Ir (vaL.LT.~j.) GQ TQ li

lu GGNrINUE
IF (vAL.LT.-1.5) GQ Tí~ 11
IF(vAL.GT.1.5) GO TO 12
G~~ TO(1,2r3r4,5,ó,7),K

1 CALL SETGUF("03a,VAL)
i, r; T 0 1~

2 CALL SETC~F("031,VAL)
~;ï.l TO 10

z CALL SETCpF("032,VAL)
;r7 TO 1~7

u C4LL SETCOF("01~rVAL)
u0 Tp 1 c'

5 GALL SETGOF("v733,VAL)
t: J T f) 10

b GALL SETCOF("034,vAL)
U~J TO 1~7

7 CALL SETGOF("035,VAL)
la LO~~TIr~UE

Rf.T~RN
11 M-tESL-K

RCT~RN
12 MRE:b~K

RE: TUkr~
E w [~~

j..wwNEGATjVE BOUNDARY REACNED

l~-w-pOSITIVE 60UNUARY REACNED



C~w---w---
C
C
C

C-
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--..-w--w~.-www--~..~..www--w..wwwww.~w~w~wn-ww-wwwwww--wwwwww-w-~w-wwww~.

MYRkIU ESTIMATION OF ONE EOUATION ECONOMETRiC MpOELS
SUAKOUTINE FOk WRITING A GRAPM OF A VARIADLE ON TME MEMOACOP[

MICNIEL OE BRUIJN, RC, TH DELIT
JERZY SYLr~ESTRt~~ICZ

lb-OCT-79, FILE gYLGRA.FOFi

NSsFIRST YEAR
iT~LAST rFAH
VAR.VARIAtiLE: TO BE DiSPLAYED
SFCsSCALING FACTOR
IENUaPOINTE.hi TO ENnUGENOUS VARIA6I.E
IEX1aP0INTER TO FIRST EXOGENOUB VARjABLE
IEX2aP0INTER TO sECONO EXOGENOU9 VAFtIABLE
IEX3sPOIrvTER TO THIRO EXOGENOU9~ VARIABLE
xNAMc
I~AYa
IWEEKs
ILATs

11 CU~~TINUE
f~~..L 6QAPN(::~1

SUAROUTi'~E CALI.Ss
CRu17cwKITE CR09S ON MEM09COPE

MYPnID COMMUNICATION ROUTINE8
GRAPN
TNUMBw
LINE

-~--~~--w..-w-~~~----------~www-ww--ww--w-ww-w---wwwww---w-w-wwwww

--SUhkrJUTjNE Gka17(t~9,IT.VAr~,SFC,IEND,IExI,IEx2,iEX3,XNAM,IOAY,
1 I~IEEK, ILAT)

CiI~tL~~SIJN vAR(30,uP1),SFC(4Q)
U1rE"~SION X~io~~(4N)
L~icr?Os i b
CAI.L GRAPM ( 1 )
NvGrisIEND
IT~J~1EsTNUM~w ( Q) t1~1
IF( IThUMB.EU,I) NvARsIEXl
IF ( j TNl1~1P,E;1.~) ~dvAKcIEX2
IF (~THUMd.E[~.3) NV4RsIEX3
IF~(1THliME~~EW.~1) tiVARciEr~D
IáT;F':2D0idP.Q~ ( IT.NS)
FIFTAsl~!QdP1.~
I..c-10~1U0
I~rLa1E~É
G~' 1 IsNS,IT
IY:FIFT.4tVAri(I~ii~NK) ISFC (NVAF~)

CNi.L Ck`~417 ( Ix, IY, IOEL)
Ii.-IX;ISTE.P

1 Cti~vTi`Jt1E;
IF (:PUS~S(2).E~.G`) GO T~ 11
IYaFIFTAtV4N(NS,NVAR)~SFC(NV4R)
r!„- ~~ S; i
IXs-1Qi~1QJ1
~?C1 ~ IsNS~, IT
I~1sIX~ISTFP
j Y l aF IFTAxVt~R ( I, raYáR) ISF~C, (NV AR)
r;.~,C LI~~E(IX, IY, I~ci, IYt )
laciXl
I1'alYl

2 CGtiT I'~JE~



RtTU ,~~~ ~1„J
E,yr~ ~
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Cww-wwww-----w-w--wwwwwwwwwwwwww~n-~wwwwwwwwwwwwwwwwww~wwww~ww~w~ww~-w~ww
C HYeRID ESTIMATION QF ONE EOUATION ECONOMETRIC MOOELS
C SUSROUTINE FDk WRITING A CROS~ ON TME MEMO~COPE
C
C MICNIEL DE BRUIJN, RC, TH DELFT
C JER7v sYL~iESTrtaWICZ
C
C lb-JGT-74, FILE 9YLCRS.F~R
C
C IX~HOF2IZO~:TAL POSITION
C IY~VERTICAL POSITIpN
C IQEL~CRUS5 SIZE
C
C HYHRID COMNUNICATIDti ROUTINE
C LINE
Cww~...-~.w----~~-ww-w---ww~..~-www--w-ww-ww~'w~ww-w--www-w-ww-ww---wwwww-w-ww

SU~~tOUTINE CR4lTfIx,IY,1DEL)
Ia~RIX;I~EL
ir~)-IYtIDEI
IX'~s:XwIUEL
IYr'-iY-IDE.L
CNLL LI~JE(IX~~, IY.IXD, IY)
C~L.L LINE(IX,IYU.IX,IYM)
pET~~lr~
E;r~,;



~w
C-..~rw.~w----..w--w-www------ww~rwwwwww..-w-wwww~wwwwwww~~w~ww~.-ww-wwwwwww~w~~~f'w~i

C hYhklb ESTI!~ATIf'N OF UNE EOUATIUN ECrtNOMETRIC MOOEl5
C SUí~(:r:iIJTIf,~E FOK OPTI~!IZATION ALONG CUORDIANTE DIRECTIONS
C
C MICt.iIEL nE k3auIJN, RC, TH DELFT
~ JEP1~ SYLwESTKCwICt

C
C li-~JCT-79, FILE SYLOPT.FUR
C
C rvF'~raUMqFt; OF F'-kAitETERS
C PAk-FARAMETEk vECTOR
C r~TE~T:
C Ff1c
C VA~is
C NFU~J~fJUP1hER (~F FUNOTION EvALUATIONB
C rvSU(,sl~l~?1~1LP 7F SUCCESSFUL FUNCTIOrV EVALUATIONg

C FvAL~F~~~cTIDN vALUE
C
C SUht'OUTI~!E. CaLLS
C Fv417eFU~~CTION EVALU~TION
C SUu17si)ETERMINATIQN OF 5UCCESS OR FAILURE
C
[ MYn~ir. COP?MUNICATIOy ROUTINE
C IPUS"~
[ - w - - w ~. ~ ~ ~ ir w - ~ w w - ~ w w - - ~ w w - - w w - w w w w w ~ - w ~ ~ w w w ~ w w - - w w ~ - w - ~ - w w ~ - ~ - w - w - ~ - - ~~ w - w ~ w 1

SUf,-~;~:TINE Cr~FTI(r~P,PAp,~~TE5T,FM,VARI,NFUN,NSUC,FVAL)
C:~I~.:-;~,SIUN PAR(lCV)
r~,,Mr.~~;,IU~r X(1J)
r,I!~~.~~SION Erji,~(3n).Exr)? t3 ~),EX02(3~),txp3(3W),gEN(30)
i.l`'~ -SIuN NF'M~(lr)

i i :-'~SIJrv F'dEG(SrJ).F'iIJ(1.~)
CC?~' Gr, EIVUO,t~G1,kXOZ,FxU3,SE~~
r,;,~, -.;r, ~~pAx,M[-;ES.11,J1,~~~óTA:-?,NFIN
1..~ . ,07
l r~~ . ~-C
STi. -.~'1
i''~~ . -~
IF~. .:~~
35~~~~ti

',F.V4La~~TEST
ri~, Cl~;.~1~,UE.

:~x~".~~)
S C ~ '1.. ~ ~~

C---ww,,..-w---w-w,...---w--ww..w--APP~OxIMATING VARIANCE OF A FUNCTION EVALUATIC
L`.; í á'l.~~f rAL

~ALL FUu17(NP.PAh2rF~)
FvEC(I)~Fv
~sStF~
'iScS~ t FutF~

1 fr.~.7iF,UE
F' s:~I';FVAL
~~~ia55INEvAL - FMwFMS ;-, ~ ,.
~'u ~' I:1rr~E:~AL

~ ,5Sz555 t (FVFC(I) - FMlw~t~
ba~isS55I(NFvl~L-1.)
SF ~:.s51;RT(VAai)
Ti ~:~Er~N.LE..t'.UC~O.~~àl) 5EKRsU~~0A001
~.'~ITi (LCOtd~~~, 11r~~E~)SS,SF~N,NFVAL,NTE9T
M~~.ITE(LPRIN, 110[v)
~;r~l'E(IF~IF~, J 1Gb)F-I,,Vnkl. (r.Ptix(I),i-1,NP)

11,'b F;,~~?NT(1H .2Fi~.'.TISj
11'rl Fr;:., aT(' UP~r ~IteTTO'i ~TARTS WITNt~)



W r`. 1 i t ~ L. r rc j iv ~ L 1:' i J ~ ~' I l ~ ~ ~ ~ ~ i ~ a -~ I "~
,~J

l l~al FC~tir.4T (' FUP~CTIGF: VALUFs' FF.3I'PAkAMETERS'ITF8.3IIIi

RE~ Ii~C) LPRiNC--------------------------------------UPTIHiZaTIGN ALONG COORDINaTEs
FF'sFM
TGi;m~,.5f ( 1 .~.'iSf~KT (5,0) )
1'AU-}a1.0ITAU
T~.I~~a (TAU- 1 . v~) ~TaU4
DU S~~W I~ 1~ NF'

3u~: ~(I)zPAR(I)
GG 3~}1 I'1~NN

4LPLa~1„
ALPKad,
rU(I)'I~.
Y~a~dF'AX (I)
~TE:Pr.STU~~~C--------------------------------------OETERMINING INITIaL SEARCN INTERV~L

3C.u Lur,TINUE
~(I)-PAR(I)-STE.PX
CpLI- F~u17(P~P,x~Fl)
iF(IPU5Nt-(5).r,E.fd) Gu TO S11
t F~;r~o IFU"M}1
1F(r~r~ES ) in2~3Ci3,3~?~

3;~c' IMNralriRE.;1
;F (F~~;ES.LT,rt,) ~n Tu c~nl
:,(I)-1.a~~y
'~G TU Aó~9

H~.~1 ~..nÍ ~TIr~UE
~1(1)~-1.4q9
;F (KK,LT.~) GO TO E~B~
a(I)s~.~!~~2
~~0 TG óA~'j

~~;3 CO~.TINUE
rALL SUq17(F1rFPr3EFF~Lr'~I)
jF (LUG1) ~~íbr 3~?~, 3~17

~~,(~ `iTLPXa2.ki~STE.PX
~,n TO SN~

;~I;7 F~LF~ls-3TEu~c
.~;~,5 C.T(:PX~STUN
u;~-1 (;u:;TINUE

;c(I)~PAR(I)tSTE.PX
C;ALI. FU41T(r:F',X~F2)
jF (IPU5kN(5).~~E.~) GU TC Ali
:F I;NeIFUtvtl
jF (F~aFS ) uG~, u33, uc~~

4i,2 Ir"~Fr~:~Ir~pE: } ~
IF ("~~iES.LT.E) GO TL as'2
a(!)~l.nyy
~,0 T~0 bRd

c~;;2 CG~~TINUE
K(i)s-1.-1y9
1F~(KK.LT~S) ~r~ TO rg3
~(11sGi.C:,2
;~,~ TC tS~n

4;{3 Cu',TINUk
G~.LL SUu1T (F~~FPrSLRrt,LC?GI)
IF (LOGI) 4~f~~4Uh~tlí?7

4,;b TTLpX~ST~ PX~~.~
.-~~ ro 4~'!U

,.~7 .yLr2aSTkp~
G-------------------------------------TNE CGLUEN SE.CTION SEARGN

:,LFL.aLPl
4l.f:NsALP~
AI~P3- (ALP2-oLrl ) tTA~~3 ~ 4LP1
4LPua(ALF~P-~LP1)~eTAU4 t ALP1
~(,(jlaF'Ap{7)a41 P1



CALL FUu1~~~N,x,ri~
iF(if'USNU(5).NE.q) GU TQ R11
X(i)oPF,k(I)~ALP~
C~LL FU417 ( ~;Pr X. F?~
iF (IF'USH6t5),NÈ.PI) 6t) Tt) All
.~((I)sPaR(1);ALP3
C4LL FU417(NPrXrF3)
1F(iF'US~R(5).NE..F';) GO TO 811
AtI)iPAR(1)}ALPu
C~LL Fuu17(~~PrX,Fu)

1F (IPUSNt;(~).í~E.Fj) GU TQ ~li
~F ~r;:IFL~l~~a

u2~~ Crlr'TINUE
-L~.1zALP~-ALP1
IF (aL21.LT.0.0d5) c,G TO u22

CNLL 3Uu1~(F3rFU,SEFw~LC6I)
iF(LJGI) ~21,ui?2r4~~

yc3 r-UiiTitiUk
jai'C-ISUC}1
.~FILALP3
~;-F3
~:L~ 3zALPy
F3sFu
r,l,pus(4LP~-ALP1),rTA~14 t aLPI
.R(1)-PAN(I)~AI.P~
[::~L~. Fu~ST(~'PrXrFu)
bf~ ( iPUSHE. ( 5? .r~E.O) GO TO ei i
IFU:~~zIFUi:~i
~. 1 T O u?;

u~l r:~.~T ji~UF
iSUCsI5I.~Ct1
:iLF~u:aLP3
F4~F3
..LF~~:aLPa
1 ~st:4
',LPSs(~Lt'?-~LP1)~TA113 ~ ALP1
;(I)-PAK(I?taLP3
~„aLL FUu17(t,~.X~F3)
jF~iPUSN!~(5~.r~E,7) í~0 TO Rli
IF~,r"3IFUÏJ~1
í~u To 42~

~~2 CO~,TINUE
~. LFs(ALPI~ALP?)tfD.S
.~(I)aPa~:(Ii;aI.F~

r~e C,G~aTINUE
rpLL FU~17(NPrX~FP)
1F(IPUSM~;(5).NE.W) GC~ TC ~11
IFUysIFUrd~l
"~u(I)s(pLP~-ALP1)~~.S
iF ~IPUSr~-, ( u) .E~~.!~) ~~0 T(i 805
vkITE(LCO'~~,r1~C5) 1.FMrFP,X(I)rALPL.ALPRrt3U(1)r

l~i';~ FUrt~AT(lt~ ,I~r7F7.2r3IV)
~E~-I~~lQ LCC~r~r:

~~~5 { í1~.TINUE:

~aLL SUu1T(Fu~FMrStRs~rLr.;GI)
iFt,LOGI) ~3~~~r'i31,y31

ujr, ..r,~(I)sx(I)
r. ~J T 0 .3 r~ 1

~jl ~PaFM
Y(1)aPAk(1)

Sr~l t', TI'ai~E
C

lld2 Fi,-~'1aT(' u~tI''~IZATIOr~ F",~iEl~ wITHt~)
n 1 1 ~-' - i 1 ~. ~! ~

rllTi. ( LP~ir:r llr2)
,.i llF (I,.FU:r;, 1 ii'1) F F'. (p~k(?).IA1.NP)

SERR,IFUN,ISUCrIMkE



~~,tv jr~~; ~rKlw
t~FUN~ áF Ut~

Fva~,.FP
IF f,LFI;SHb(C.').t~E~(3) GO TG 81~J
Rt 7~f-'J
F'i~?

V.
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C HYBRICi ESTIMATION OF ONE EOUATION ECONOMETRIC MODELS
C SU8k0UTINE FOft t1ETERMINATjON OF SUCCEBS OR FAILURE

C MICNIEL DE sR~IJN, RC~ TH DELFTCC JERIY SYl.WE9TR0~ICZ
CC 16„UCT~7', FILE SYLSUC.FOR
C
C FN'
C FP'~ SEaa
C L~~I'
C~.--~-~-..

~-------~------~-~---~-~~ww~ww~w~www~www-~www~-wwwwwww~w---w-wwww~~w~

SU~rtGUTINE SU417(FN~FP,SER~LOGI)
C L S F` w~~ ~~ i g E R

FHSFi'~c'.O~tSER
IF ti F''-FL) 1.2r2

1 L~,ala-~
KLTi~~~~

2 1F(F~;.F~;l 3~3,4
'1 Li:~~l-1

FETUrrr~
3 L"u~~Iai7

R~T~Kív
G'~~.

Í



Cww~.--~w~-wwwwwwwwwww~www-wwwwwww~www~wwwwwww~wwwwwwww~ww~ww~w~~wwwwwwww f~~

C HYPRID ESTIMATION OF ONE EOU~TION ECONOMETRIC MODELS
C sU~ROUTINE FOR RANDOM NUMvER GENERATIDN
C
C MTCMIEL DE BRUTJN, RC, TH DELFT
C JER2Y BYL.WESTi~OwICZ
C
C 16-OCTw79, FILE sYLRAN,FOR
C
C Ns
~ Xa
Cw..ww-wwwwwww-w-wwwww-w1.ww-wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww-wwwwwwwwwRwwww~~

3U~~kQUTTrdE RN417 (r~, X)
njr~t~;~5TON X(i{J)
!)IMENSION ENDO(30),EXO1(30~,EX02(30),Ef(03(30),SEN(30)
~~I'~F'~SION NPaX(1P)
cG,~~~or~ ENDO, EX01. Ex02, EX03.9EN
CC~1~1pt~ NPAX, M~~S, I 1, J1 r NgTAR, NFjN
UG 2 Kw1,W
~~tis~~~~

~lU 1 Xalr12
YP-;aN(Ii,Ji)

l SS~SStxR
X(h)-S5-6,0 ~

2 CG'~T INUE
X`~e,'.~~
D"J 3 Ia1rN

3 x~~-:~~~ t X(I)~~2
v,~.;a~.;;~F~T(XN)
~,(; v 1zl,w

U k(í;zX(I)Ix;v
F.E T;;;~~
E~.u

.~



~~,o
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i. ~YHF~IU ESTIMATION OF ONE EOUATION ECONOMETRIC MODELS
i PARALLEL PROGRAM
1

r~ICNIEL DE SRUIJN, RC, TH bELFT
~ JERLY 9YL~~ESTkOWICt~ KH, TILSURG
i
i 1q-GCT-79, FILE SYLECO.SRC
i-----------..---------.~---..------.w-.wn.--....-w--.-..~..-w.w.~o..-.w..wu.~.~

~~„ aSUr~(IN~CP~3~~A44 y Cc~31rtA~5 4 CP32~rAAb ~ COi~);
i--------------------------------------EXOGENOUS YARIABLES

n--~.-1i.T (IN~CPS3~AL;1 ):
at~~-1.r.T (INsC~~3u~ra~)2) ;
~~.~s 1~,T ( Ir~sCPjSwA,~3) ;

i--------------------------------------OATA RECONSTRUCTION
A,~1-S1,~~~(IN~.Sk'l~p.~i4 ~ Ciu36 ; CA37~Ari7)f
A'!~aSUr'(IN~-SOZtA~S a C~14a ~ C041tA07)f
a,;-;-SUr'i(INs-51;3~rA7~ ; Cf~42 1 C043~rA07)1
Ai ~~-SUM(IN~l.k1 i S00)i

i-------------------------------------- SAMPLE AN~ PLAY-6A~K CONTROL
1.11-CpM(A~Lk1~PeS-O~BEXaA)1
L 1~ -FFF~(AsLi1~P~BIF~]4~,9ETsA,CLR~B) j
75r )~taLl~i
~;U-t ,~,~:~ l~~i
i,~i -Llli
L 1?-C0~1(As1?Url, MEX:a) f
l~;i~..~4-1.i2i
L1z-FF~(AiL11~SETs4,CLNaA):
FtUF:.~3sL13i

;--------------------------------------ALL SwITCNES CL(7SED FOR i-1 CONNECTION
St':'-Lkli
~. 1 'l.~'; i
SL,-Lh'l i `

~ '. ' ~. K 1 Í
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