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1. Introduction

This péper describes a set of two macros or programs which are designed
to carry out perturbation {(or multiplier). analysis on large economic models within
the overall TROLL computer environment. Th;se macros achieve a notable increase
in efficiency compared to thg standard TROLL procedures due to the use of certain
new facilities availal?le within TROLL. The first of the two macros "PERTURB" is
designed to carry out the actual perturbation analysis. The second macro "MULREPOR"
is designed to produce a report of the results .of the perturbation analysié of the
economic model. This macro can also be used to produce a summary comparison of

the results from any two model simulations which may or may not have been carried

out using the PERTURB macro.

Section 2 of this paper describes the use of the PERTURB macro. Section 3
describes the use of the MULREPOR macro and sections 4 and 5 respectively give a

listing of the two macros.

2. Using the PERTURB Macro

This macro carries out a perturbation analysis on the d;asired model using
the standard TROLL task SIMULATE. It uses the new DSETEDIT task to prepare
the input DSET for the simulation. This saves time on recompiling the DSET. 1t
allows a wide range of options. In particular endogenous variables can be exogenised
(and perturbed), parameters can be changed and .2 wide variety of types of perturbation
can be undertaken on one or a number of variables simultaneously. The model
simulation is always dynamic (using the model solution values for lagged _endogenous
variables in years after the first yéar) . The Gauss Seidel relaxation algorithm is
used. It is assumed that the model is annual. If a model with a different periodicity

is to be used a PERIOD command should be given before starting and the start year
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and period and end year and period should be entered between quotes {e.g., "1967").
The plots are currently configured to appear on a screen in line printer format. The
MULREPOR macro is called by PETURB to produce the report of the simulation

-

results.

Files Required:

This macro assumes that a number of different files, related to the model
to be analysed, already exist in the TROLL file system. With one exception these

are the normal files created in the course of carrying out a simulation on any economic

model within TROLL. The files required are:

(i) The MODEL file as used in the simulation. (This may differ from the
MODEL file used for estimation due to the inclusion of "add factors",
adjustment for autocorrelation etc.)

(i) The constant file (CONST) containing values for all the coefficients and
parameters used in the model.

(iii) The model input data set (DSET) file containing the exogenous variables
and the starting values for the endogenous variables used in the model
simulations. All perturbations are carried out by allering the specified
variables in this DSET file.

(iv) The output dataset (DSET) file produced by the benchmark or baseline
simulation of the model. All the results from the perturbed simulations
are compared to the values contained in this data set.

(v) A MACRQO file containing the names of the variables for which results

are to be reported using the MULREPOR macro. This standard list of
variables may be added to when actually executing the macro MULREFPOR.

Input Requested:

The macro operates by prompting the user for the required input file names
and other arguments. These prompts can be overriden in the normal way in TROLL
by submitting all the necessary arguments on one or more lines. Set out below is a

list of the arguments which must be supplied to the macro when it is executed:




(ii)

(iii)

(iv)
(v)
(vi)

(vii)

(viii)

(ix)

(%)
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Name of input DSET: this is the name of the DSET containing the
values of the exogenous variables and the starting values for the
endogenous variables used in the baseline simulation.

Name of DSET containing baseline run: this is the name of the
DSET containing the simulation results for the baseline simulation.

Name for output DSET: this is the name to be given to the DSET
created by the simulation using the perturbed data. This data set is
a permanent DSET file which may be further examined outside of
this set of macros.

Name of the model: this is the name of the MODEL file containing
the model to be used for simulation.

-

Name of the constant file: this is the name of the CONST file con-
taining the coefficients or parameters to be used in the simulation.

Start year for the simulation: the simulation using the perturbed
data is to begin this year.

End year for the simulation: the simulation using the perturbed data
is to end this year.

Do you want the standard CONOPT: 'YES' or the alternative in inverted
commas: this allows the user to specify the convergence and divergence
criteria to be used in the model simulation. The standard setting
invoked by answering YES is: CONOPT STOP 500 DIVCR 500

CONCR .001.

Do you want historic data as the base, "YES' or 'NQ': if you answer
YES the endogenous variables used as the basis for the perturbed
simulation are the values contained in the input DSET named at (i) above.
Naturally values must exist for these variables for the full simpulation
period.

If you answer NQO the value for the exogenous variables and the starting
values for the endogenous variables are set equal to their values in the
starting year. As a result data need only exist in the input data set for
the starting vear (and the lagged values needed to simulate that year).
This allows multiplier or perturbation analysis to be carried out over
periods for which no forecasts of the exogenous variables are avaiiable.
It may be useful in avoiding the effects on the perturbation results of
the economic cycle underlying any historical baseline simulation.

Input the specifications for the perturbation in inverted commas: this
command determines the kind of perturbation to be carried out on the
model. The reply to this prompt, stippped of inverted commas, is
treated as the input to the NEWVALS command in the DSETEDIT task

of TROLL (see K. Molvaersmyr, R. Hedgren, and P. Hollinger, TROLL
PROGRAM DSETEDIT, MIT, 1986). Details of the arguments to this
command are given in Appendix 1. Set out here are a number of
examples:




(xi)

(xii)

{xiii)

{xiv)

(xv)

Optional

(xvi)

"ADJUST 1.01 0.0 LPAH 1867 to 1983".

The keyword ADJUST requests that the relevant variable, in this

case LPAH, should be multiplied by the first number, in this case

1.01; the second number, 0.0, should be added to the result. This
adjustment is to be carried out for the period 1967 to 1983. The

result will be a sustained increase in variable LPAH of 1 per cent

over the period 1967 to 1983.

"ADJUST 1.0 1.0 LPAH 1967 TO 1983".

This command would result in LPAH being raised by one unit for

the year 1967 alone. If it is desired a number of variables can be
perturbed simultanecously for example:

"ADJUST 1 1 LPAH 1967 to 1983, ADJUST 0.9 0 FXAM 1967 to 1983".
All of the input should be contained on one line. If this is not possible
(for example if a number of variables are to be adjusted simultaneously)
the instructions can be entered into a macro file and the macro file
passed to the PERTURB macro as input. For example if the instructions
are in macro TEMP the input will be; "&TEMP".

Do you want plotted output, 'YES' or 'NQ':  if you want the changes

and percentage changes in certain variables plotted answer YES. In
this case you will be prompted later for the names of the variables
to be plotted.

Do you want results for additional variables printed out: 'YES' or 'NO':
if you want the change and percentage change in variables other than
those in the standard list (see 2.2.v) printed answer YES. If you answer
yes you will be prompted later for the names of the variables. Normally
it is desirable to request the changes in the variables to be perturbed

to check that the correct command was issued under (x) above.

Online printout, 'YES' or 'NO': if you answer YES the results will be
displayed on the terminal using four columns. If the answer is NO they
will be routed to the printer and will be printed eight variables across
the page.

Do you wish to exogenise variables in the model: '"YES' or 'NO': if you
wish to exogenise certain endogenous variables in the model (using the
NEWDATA command) answer YES. You will be prompted later for
further instructions.

Do you wish to issue a BINDVAL command: 'YES' or 'NO': if you

wish to issue a BINDVAL command answer YES and you will be
prompted later for further instructions. This is useful if certain
parameters or coefficients are to be changed when simulating the
model. It can be used to achieve the same result as the coefficient
perturbation option in TESTMOD.

input which is requested depending on the answers to earlier queries:

Binding for constants in inverted commas: the normal arguments.
for the BINDVAL command are supplied in inverted commas. For

example:
"Cl 1.¢5, C2 o
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All instructions must be contained on one line of iﬁput. Ctherwise
the method described under (x) above must be used to input the
instructions using 2 MACRO.

(xvii) Name of variable to be exogenised or ';': keep entering the names
of the variables to be exogenised. When the list is complete enter
a semicolon. These variables will be exognised for the period of
the simulation determined by answers to questions (vi} and (vii)
above. For example: ’
CPER PCPER GDPFC ;

(xviii) Name of variable to be printed or ';' : if results for additional
variables are to be printed you will be prompted for their names.
Indicate the end of the list of additional variables with a semicolon.
For example: ’
LPAH FXAH ;

(xix) Name of variable to be plotted or ';' : if some of the results are
to be plotted you will be prompted for the names of the relevant
variables. Indicate the end of the list of additional variables with
a semicolon. For example:

CPER GNP ;

Example 1:

Set out below is an example of the input into the PERTURDB macro where
the model to be used is HERMES and the variable to be perturbed is
LPAH. It is to be raised by one unit. The simulation is to be carried
out for the period 1873 to 1977. The output DSET will be called
M73.LPAH. Certain parameters are to be changed or specified in the
input. The variable LPAH is to be included in the output generated by
the report generator and the variables CPER and GNP are to be
plotted.

Input:

TROLL COMMAND: S
>&PLRTURE

NAME OF INPUY USET:

>HERMES

NAME OF DSET CUNTAINING HALELINE RUN:
>HEnSD

NAME FUR QUiPUT DSET:

>MT3,LPARH

NAME OF THE MODEL:

>HERMES :

NAMC OF THE CONSTANT FlILE:

>hERMES

START YEAR FQOR THE SIMULATLIUN:

>1973 '

END YEAR OF SIMULATIUN: ‘

>1977

00 YOU WANT THE STANUARD CUNOPT:'YES' UK Trit ALTER.ATIVE IN INV.COMMAS:
>YES

DO YOU WANT TO USE HISTORIC DATA AS THE BASE, *YES' OR fNO':

>YES
INPUT THE SPECLFICATIONS Fuh THE PEKTURCATLION IN INWVERTED COMMAS:
PUAUJUST 19 10 LPAR 1573 (G 197740
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U0 YOU WANT PLOTTED UUTPUT, 'YES' ORr *HUY - e )
>YES
U0 YOU WANT RESULTS FuR apuiTIONAL VARS: PHINTED Q@l:fYES® UR 'NU'E
>YES
ONLLINE PRINTOUT. 'YES' OR w0
>NQ
DO YOU wISH TO EXOGENISE vaxlABLES [H TOE MUDEL, tYcSt OR *NOe ¢
>NO
D0 YOU WANT TO ISSUEZ A BINJYAL CUMMARDs'YESY' QR nv':
>YED
GINLING FOH CONSTANTS In iavERTED COHMMAS:
SURMFDSW 1943 4+28 3sVE4]l n"
NEw RANGE OF DSET I5: 1vway [0 1977
NAML OF VARLABLE FOR PRINTING OR '3 ¢
>LPAKH
NAME OF vARLIABLE For PRINTENG OR ' @
>3
NAME OF vARLABLE TO WHE PLOTTED QR vy
>CPER i
NAME OF vARIARLE TO bE PLOTIED OR vgt i
>GN¥
NAME OF vARLaptt TO BE PLOTIED on v
>3
PLOTS OF REQUESTCLU VAHIABLES
£.5 |- * -} .12 4= -1
|- -1 - -1
|- . -1 I= -1
+* - -4 +- -
2,2 - * S S T -1
I~ =1 |- -1
- -1 I- N -1
f- -1 |- -1
1,9 4~ -4 LAY 4 + -
- =1 I~ -1
I- + -1 (- -1
- -1 |- -1
* - - > - -_
t.6 I- =1 075 - -1
- -1 [l . -1
|- -1 - -1
|- -1 1= -1
o3 *+- +e 06 - e
Rt -1 |- -
- =1 1= -1
- -1 1= .1
1 $ 045
1973 1974 1475 1970 1977 1973 1974 1975 1970 1977
SYMBOL VARIABLE SYMaOL VARIAELE
‘ M73.LPAR_ER_Crrkn + M73.LFAR_PCER_UPEN
6 |- =1 «2 | |
[= + -1 t- -1
I- -1 ] 1
‘o= - 1= -1
2.1 |- - } |
- =1 | . \
b= . -1 1= -1
= -1 I |
4.2 ¢- - |- + -]
= -1 | t
| = - .= -
- -1 ol l i
- - - |_ _'
3,3 1= -1 | 1
= | I = + -1
[ + -1 | |
I- -1 I ]
Coly 4= - 1= +]
|- =1 1 i
I- -1 = -1
U +| { 1
1.5 o
1973 1974 1915 1976 1977 15713 1974 197> 1v76 1977
SYMBOL VARTABLE SYM3OL VARIAELE
. MT3.LFAR_ER_GnNP .

M73.LFAH_PCER_UNP




L. L= - > _ ST e L i -
- s o i e, A PSR " gt g & e TS s Lok ST -
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THE PEHTURGSATIUNS IH THIS (UN AHGIADJUST 1.0 1ot L&Pad 1413 Ty 1977
THE BINDENG2 USED [d THI§ wuit ARED KMFUSW §42] 4429 3.VE4] b
JABLE OF PERTUPGATION RzaulTS FuR
REWUESTED vanriagees
t
| t
| )
I 1913 1 1.00000 l.&lpll |
I 1974 | 1.00000 ¢t 1.72614 4
1 1¥7s | 1.000040 | i.ubne? |
1 1976 I 1.00009 1.56250
I 1v77 i 1.00600 | 1+53uss |
==
| r==z=zfs=c=se=x|loszr=s=x======|
i whkVH_ER Uk _Eh
[} lszcsc==zsz==ss|s=st======s===
1 0.1524% | 0-0021v | U.poa3g | 0.00493 | -u.UoT1} -0.05195 ~0,.1212u |
| Q-0L&l1] 1 0+164ce | UalaGha | ~g.022al | “u.0390u ~Q0. 124y =0.08460 1
| =3.01678 | “0.035vv | =0,01573 0.05577 | -U.02115 =0.0%980Y -0,00277 |
f —0«Gavad | -0s12600 | -0.0%413 | 0.22892 | T EET'Y =0.02493 ~Q.03283 )
I | 1 ovesl | 0.335<7 | Q.0547H =0.0uttn |
!

= |

GNFPROT_PCER | |
| 1 FCE# | PLoH | t

==========::=[======:======I====:====:===|========:==:=|=:=:=====:===|==========::= B s
| 274497 | Ge013:2 | VelTlus | 0.01033 |} Gadaloe 1.51807
I Q.43597 1 192500 } v.94720 | ~0.041%9 | Ueduvgl 1.303b%
| =14.16739 1 =0.12b6uY -u.0652d | 0.095¢3 | G.3o0108 1.,384b1
t -l+46793 | =0.71G424 | ~0.49977 | 0.37350 | vebfeSa 0.505¢0
I =0.35565 1 -0.50293 | =0, 70807 | 0.553ud | u.drvo67 ~L.18430

SHzgaSezFTe|l==z==T=c=c =&=]lc====s=a=xs==

|
] 1 cCMMy _E + |
| lzg=====zs-za= i===scszg=zzz==]|=%z==
| =0.0020v | G.010co | 1 |
{ -0+14(38 | 0-06%s7 | 3.571us | -0.00003 |
| ~0.23901 | 010912 | v.5727: | -0.00082 1
| -0.2453%0 | 0-tl1ss | L.13037 | -0.00011) )
| -9.11108 | 0,006 | =1.02192 | 0.00074 |
== = |

|

|

2|
[ -v.0gpas | 0-003:3 | v.0202a | =D.011¢) |
| =0.95763 | 40203 | v.19278 | =0+27331 |
| ~G.U9245 | G-033t=2 | Q. 18745 | -0.22013 |
| -0.09425 | 0.03375 | U.0398z | -0.0a205 |
| =0.95272 1 | =Y, 30347 4 D.2990) |
1 !

i

| i

1 1
| 0.01106 1 | v.07526 1 ~y.000ue )
| =0.11137 | 00317 | V.2802s | =G+00120 |
] -0.23268 | «fa023ns | J.29p93 1 =0.000>7 |
| -p.283%12 1 =0.109¢ | =4.01367 ~0.000¢7 |
i -0.17490 ) | “Uenlhuy | D.000006 |

1 |

| | ECUMPHE _PLERT “yummMu_~LER Le_PCEN

1 ] 2=z |2=zsSa=8==rrz|Fzza==ITs==T=
| ! Qal]1Tew | v.02913 =0.0la0d | dLiTho D.1v9533
! -G.04305 ¢ 0-011w3 | U.12123 1 =U+365a3% | -v.0UL»25 Uagbaad
| -9.09382 | ~0.008:8 | Valt2len | -0.24723 | =v.0%cqd g.12071

4. 00v05

v.0ulza

Valuily
U.luugs
=v,0uiyy

Va0la26
Uadevas
t,20501
U.02170

-U.32793

UslWllL
¢ 0uup9
=u.0uu3y
=Y.0uups

b.00c027
0.005671
0.00700
v.0021e
~0,00575

0.01750
0.43630
0,400bv
0.13371

=0, 3937

t.1767
0.2573e
0,11633
=0.04Tay
=t.10004

]

roel

-2.5731%
~l.81]7a
-0,b2852
=0.41%b8Y
-0,6501>

E=z==sz====3

LUHSMUH_ER

S===Fa=c=E===

-0.00002
-0.00040
-0.0uQ%l
-0.00014

G.0u0%3

~0.00730
-0.18017
~0.lo54¢
-0,05520

0.10342

0.229140
0,35«58
-0.uaTle
=Y., 3l42e
-0.,4v10%

EFo _HCEw
|===zsxzz=v===s5x
0.v03ln
l.0u3gs
-0.11500
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Example 2:

In this exercise the variable WMMU is to be exogenised. It is to be
perturbed by 5 per cent and the results are to be printed online.

Input:

TROLL COMMAND;:

>bPERTURS

NAME OF INPUT USET:

>HERMES

NaMbk OF DSET CUNTAINING BAStLINE RuUn:
>HERSD

NAME FOR OQUlPUT DSET:

>M66,7 -

NAME OF THE MOUEL:

>HERMES

NAME OF THE CONSTAMT FILE:
>HEKMES

START YEAK FOR THE SIMULATIUN:
>1913

END YEAR OF SIMULATION:

>1975

U0 YOU WANT THE STARDARD CunOPT:'YES' Uh TrE ALTERSATIVE IN INV.CUMMAS:
>YES .

DG YOU WANT TO USE HISTORIC DATA AS THE BASE, *YES' OR 'NO':

>YES

INPUT THE SFECLFICATIONS Fut THE PERTUARBATIUN IN [AVERTED CUMMAS!
>MAUJUST 1.U5 0 wMMU 1973 (v 1975"

DO YOU wANT PLUTTED UUTPUTs 'YES' QR 'nNUs

>YES

00U YOU WaNT KESULTS FOR ADULTIONAL VARD. PHINTED QUI:i'YESt UR N0t :
>YED . : —

ONLINE PRINIQUTs *YES' OR *HO'

>YES .

BO YOU WISH TO EXOGENISE vantIABLES [N THE MUDELy 1YLSY UXR INDY ¢
>YES

DO YOU wANT TO ISSUE A& dINUVAL COMMAND+*YES' QH tNV':

>YESD

BINUING FOHR CONSTANTS IN JHVERTED COMMAS:

PURMFDSW 1243 4378 39VE4] oF

NEw RANGE OF DSET IS: 1%49 fu 1975

NAME OF VARLIABLE TO bf EXQUecNISED OR 3!

>wMiMy

NAME OF vARLABLE TO BE EXOSBENISED OR '3! ¢

>3

THE PERTURBATIUNS IN THIS «UN ARE:IADJUST 1l.US5 D wMmu 1973 TU 1975
THE BINDINGS USED INM THIS nuN ARE: KMFUSw 1s2723 4,720 34VEs]l b
VARLABLE EAVGENISED IN THI> Hun WMMU.

NAME OF vaARLABLE FOR FRINT[4G OR '50

>ECUMP

NAME OF yARIAHLE FOR FRINTIHG QR *350

>}

TABLE OF PERTURBATION RE>ULTS FOR
KEWYESTED VARIABLED

I I ECOMP_ER | cCUMP_PCER |

—==cxz=-z==|zcfzsrc==s==2===c | SS=z2=z========1}
I 1973 | -0.00118 | = =p.12473 1
| 1974 i -0.00068 } -0+06991 |
I 1975 | -0.50010 | -0.01039 !
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TABLE OF PERTURBATION RESULTS FOR STANDARD Li>T OF VARS

I == z===S===x | == zosamo== =F==zz==== = =
i I GNPDOT_ER | VDPMDUT_ER | POUPFCDT_oK | PCPERDOT_EK |
|==%zz=z==c|zz%Fszz=z=s=s=s=z | =zzs=x=s=z===|zxsz5=a=-szcz==3z|=S=z=T=zz==x==|
1973 ] 0.10185 | 0.10471 | 036210 | 0.20924 |
| 1974 | 0.02575 | 0003471 | 0¢092cc | 0e24099 |
b 1975 ! ~0.12581 | -0.12008 | 0.1160c | U.13275 |
|===2=zz=zz=z==zl=z2z=x=c=z=c=z|=2%c=z=zzzz==z2=|l=c===z=z=zzc=z===z|Z2z=z===z====zz== |
::;:::::::I::::::::====:|====:=:=::::=|==3==:=:=:===|===:===:=:===|
| I GNPDOT_PCER | LOPMDGT_PCERI PGODPFCDT_. | PCPERDOT_ |
| l " r e e e —_n T -
Etc.
I===::==:==|=:==::=======|====:=:=:;:==|=====:==::==: =Zx===x=====zx|
i b CGSNMV_PCER | >UGST_PCER | GEAPC_PCEn | GEXPK_PCER |
];:?:::::::l:::::::é:::::]J===::===::==l=:===:==:ih==|===:==::::=:=|
I 1973 I 0elB616 |} 0.21078 | 0.1897% | U.70835 |
I 1974 } 0.24122 | 0.25050 | 0e4200% | 0.80999 |
I 1575 i 0.30831 | 0.26618 | Deb21%V |} 0.92954 |
| =z==z=s=zc=zsl=zs=z=co=2zc=-=s|z23-zczzs===z= s=f=ss=s=cs====z|=s====S=======|
NAME OF VARIABLE TO BE PLOTIED OR t3¢ 3
>L1
NAME OF VARLABLE TO BE PLOTTEL OR 3¢
>4
PLOTs OF REGUESTEU VAKIABLES
0 I- -1 ~e054+ ]~
- -1 I -
|- -1 -
+ - -+ - b
ST |- - -.25 |-
|= -1 I=
- -l L
| ~ =1 I=
rled - I
I - =1 =
|- + -1 =
|- -1 b=
4+ - -+ + -
*<.l |- -1 -e.65 |-
I - -1 I -
- -1 1=
I- | =
"-8 * = - --65 + =
|- =1 1=
- ol b=
- ol =
EEmET T R, == T D e, W Ty oy T A e gy, = - -, ey T o ay TE o W
‘;.5 -1e0
1973 1974 1975 1573
SYMBOL VARIABLE SYM30L VARIAELE
. Mo6.T_ER_LI . M66.7_PCER_
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Example of macro HERMES containing standard list of variables to be printed:

GNFDOT GDPMDOT PGDPFIDT pPCHERDOT GDGDPH GBRR BPVR UR
GCMMU LCMMU ECMMU TFCMMY LURGBLR KORBLR KORSMLR LORSMLK
UMMY LMMU EMMU TFMMU ECOMPRE CuMMu Lo [Fo
OAFF 0OSM O5nmM US 0OPA O 0 GUPFC
LAFF LSM LoNM LS LPA LI Lwa L
WAEFIMP WSM wSNM WS wPA wiL wwA #WEDGE
YAFF YWSM YWSNM YWS YWPA Ywl YWnA YCI
IFAFF 1FSM IFSNM IFs 1Fps iFI IFT IH
CPER CPERV CG IIT X063 AGSY MuS MGSY
PCFER PIH FGDFFC PTET PSuysT POAFF pOMiAU PUSH
GNIF GMPV YFERU YRPERD UGDP:! U NMA BPV
TEU TAv FET 7YV GREVC TIne TYTOTR GBR
" TRU TRDIF TRDIL CGV CGSNMY SUBT GEXPC GEXPK




Y

=11 -

3. Using the MULRE POR Macro

This macro uces the CRDMAT command to create 2 matrix with the results
for the required variables. This matrix is then printed using the matrix printing
function. This approach achieves a very considerable saving in computer time
compared to the PRTDSET command. The results are also formatted in a manner
which helps the user by presenting the changes in a number of variables side by side.
By choosing the order in which the variables are printed (using the MACRO file
containing the names of the standard variables for printing) rapid analysis of the results
can be facilitated. For the standard variables the errors (difference between base-
line and perturbed simulations) are printed for four or eight variables (dépending on
whether online or offline printing is requested) immediately followed by the percentage
errors for the‘same variables. While this macro is specially designed to present the
results from use of the PERTURB macro it can also be used to compare the results
from any two .DSETS produced using the normal SIMULATE task. This can be useful
where a rapid comparison of two complicated scenarios is required. The plots
produced by this MACRO are conﬁéured for a line printer. Plots aré presented for

both the change and the percentag;re change in the requested variables.

Files Required:

Before executing this macro three files must be present in the users file-
system:

{i) the baseline dataset (DSET). This file may have been produced by
: the PERTURB macro or by direct use of the SIMULATE task.

(ii) the dataset file (DSET) from the perturbed simulation. Thisg file
may have been produced by the PERTURB macro or by direct use
of the SIMULATE task.

(iii) a macro file containing the names of the variables for which results
are to be reported. This standard list of variables may be added to
when actually executing the macro.
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Input Required:

input.

As with the macro PERTURB this macro prompts the user for the required

Set out below is a list of the arguments which must be supplied to the macro

on execution:

(D

(ii)

(iii)

(iv)

(v)

(vi)

(vii)

(viii)

(ix)

Start year of range of years to be printed out: this need not be the

start year of the DSET.

End year of range of years to be printed out: this need not be the

end year of the DSET.

Macro file of variable names for printing, name: the name of the macro
file containing the standard list of variables to be printed out. For
convenience in use it may be desirable to give this macro the same

name as that of the model. ' :

Do you want a full printout of all endogenous variables? '"YES' or '"NQO':
If yes is chosen the changes (or differences) and percentage changes in
all the endogenous variables in the second DSET named (see ix below)
compared to the first DSET named (see viii below) are printed out.
If this option is used the standard list of variables are not printed out.

Do you want plots 'YES' or 'NQ' : if you want plots enter YES otherwise
no. If YES,you will be prompted later for the names of the variables
to be plotted.

Do you want results for additional variables printed out: '"YES' or 'NQO":
if you want the change and percentage change in variables other than
those in the standard list answer YES. If you answer yes you will be
prompted later for the names of the variables.

Online printout, 'YES' or 'NQ' : if you answer YES the results will be
displayed on the terminal over four columns. If the answer is NQ they
will be routed to the printer and will be printed eight across the page.

Name of baseline DSET: Name of baseline dataset.

Name of perturbed DSET: name of second dataset whose results
are to be compared to the results from the baseline dataset.

Optional Input which is requested depending on the answers to earlier queries.

(%)

Name of variaole to be printed or ';' : if results for additional variables

are to be printed you will be prompted for their names. Indicate the

end of the list of additional variables with a semicolon. For example:
LPAH FXAH .
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(xi) Name of variable to be plotted or ;' : if some of the results are
to be plotted you will be prompted for the names of the relevant
variables. Indicate the end of the list of additional variables with
a semicolon. For example:

CPER GNP ;

Example:

Set out below is an example of the input into the MULREPOR macro where
the baseline DSET is HERSD, the perturbed dataset is M73. LPAH. The
results are to be printed for the years 1973 to 1975. The standard list of
variables to be printed is contained in the macro HERMES. Plots are to be
produced for the variables CPER and GNP. The results for the variable
LPAH are to be presented. All output is to be routed to the screen.

Input:
RoLL-- CUHNaMﬁ
)&s'\ULI" R
START Yo
>197?m~*m~—~'"
EMD fEarR--OF—RAN w*
D197 R TS
MACR 3 ~FEE—BF -V
SHERMES - - i
LO-YoU #q.:"ﬁrFULt“ R:%TJJT—G~7$L-?gyaay:3§Urwvag5r?L-i_éjmﬂa:LgJ
DHQ e =
DY YU WAHTTP LT3y =Y ES
SYTgE o SIS

Do-YaU-Wa hr—&ﬁﬁULTﬁ“rﬂh“AUDIF* ﬂht—VaPa.ﬁDPINT £0=0UT33YES! -0R=

_>YES.-_.E;‘-_" UYL T

OHLI!‘iE""‘-EHT.ﬁ' Y

-L)YEE.—-L-— P Y
AME=QFr 5 ASEL LHE-D
SHEZSD— = T

NAME OF PERIURGSED DSET:

>M73,LPAH | . .
NAME OF VARLABLE FOR BRINTING OR '3t ¢
>LPAH _ -
NAME OF VARLIABLE FOR PRINTING 08 tye
>3 - _
NAME OF vaRlagLE TO BE PLOTIEUD OR *3°' ¢
>CPcR , - ) o
NAME OF VARIABLE TO BE PLOTIED OR V3
>GN1-' i _
NAME OF VARIABLE TO g€ PLOTIED OR 13!
>3

Qutput:

SSOTEE000
4“1w7»—m~——r_mw—3 50990 bl
S CEE0 TS

1975 wEE g
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'
|

\
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A D LECOF

1

1

U- J-LO:”-i

Etc.

VelWva gD

!
ND.022t0 |

Veucs o
U.032¢¢0

l

ey Y M -:.JL——‘T——-—V & -"1"9 B L
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4. MACRQC PERTURB

Set out below is the MACRO:

SERROR BIGNORE

&GLET

514"NAPt OF INPUT USET:

&1"NAME OF DSET CONTAINIdu BASEL INE RUN:
S2"NAME FUR QUIPUT USET:w

LT"HAME OF THE MODEL:"

I&BYNAME OGF THe CONSTANT FILE:n

AI"START YeaR FOR THE SIMULATIQOR:®

§4"END YEAR QF SIMULATLOp:™

810000 YOU waANT THE STANDARD CONOPT:YLES)H

UR THE ALTERNATIVE IN INV.COUMMAS:®

£5"D0 YOU wWANT TO USE HISTUHIC DATA A THc BASE, 'TES' QR 'NQv oM
6" INPUT TrhE SPECIFICATIQD FOR THE PEnTURSATION Liv INVERTED COMHASIM

&159D0 YOU waNT PLOTIED QulPUT, 'YESH UR
AG"DO YOU #ANT RESULTS Fo< AUDITIUMAL VAR
S119ONLINE PRINTOUTs *YES® OH spQr o
£16900 YOU WISH TO £X0GEMISE VAHIABLES IN
&1MDU YOU waNT TO ISSUE & SINDVAL CUMMAN
&lr &12 CEv NU &GOTU L3 &iFEnD

&GET

§139BINDING FUR COWSTAMNTS IN THVERTED COr:

&LI:

LOFYD DSET &£1% &2

‘DO IFARG (1) =83+)«IFARG(2) =13

DSCTEDIT . NEWRAMGE TOP U &4%

8IF &5 CEW YES &6GOTO L1 &IFEND

NEwyALS EXTRAP 1 0 ALL &IFARGL1) TO &43

&Ll

NEWYALS Bé5

FEILE;

UstMoD 875 UINUV&L CONST L4TUSEDSET &2
§IF 8§12 CEU NU 86GOTU L2 &IFEND

UBINDVAL &133

&L¢c:

LI &18 CEV vES &GOTO Ls ulFLND

CONOPT &ldis

&GUTO L7

&l.6:

CONOPT STUP 500 DIVCHE 590 “OMCR (gl

Tabits

SIMULATE REaAs
&IF 816 CEV NU §GOTO L& &IFEND
NEWDATA &3 TO 844DSET
&GET &CIFARG(LIFARGIZ)INANME OF VARIAGLE
SCIFARG(&TF ARG (2))
&WHILE &CIFARGIRIFARG(2)) LNE nj;n
BLET SIFARG(2) =8 IFAKG(2) s 1 &END
&GET SCIFARGIIFARGIZI ) "uME OF VARIASLE
SCLFARGILIF ARG (2))
SWHILEND
SLET BIFARG(2)=RIFARG(2) -1 &END
L4
SIMALL GAUDS;
SIMSTART &43:
BOTIL &43
FILESIMD wacs
&IF &11 CEY MU &PRINTOFF «AFEMD
&PHINTA
THE PLRTURoATIUNS [N THIS UM ARE:&6 LD
&§1F &12 CEv veS SPRINTA Tut oInDINGS USED
‘sLF 816 CEw NO RGOTU LS &LFEND
GFUR &IFARS(3)=]1 UNTIL &IFHAG(2)

TNOY in
5. PRINTEU OQUT:*YEST O (NG 2o

THE MODZLy 'YES' OR NGt 1w
Us tYESY ur INO?:" &END

TAS " RENUY

TUu BE EXVUENISZED UR ti' 108END

TO HE EXVOEMISED UR t54 :w8END

IN THIS AUN ARE! &13 &END

APHINTA vanIaolLE EXQCENISzu 18 THIS RUN :aUCIFARG{~LFARG{3}). EENU

&ECREND
&t
&MULREPOR a3 &4 &7 NO &15 &9 &11 &1 &2
4PHINTON

DELETE DSET &2.;
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5. MACRO MULREPOR

e Set out below is the MACRO:

&0LT -

S1"START YtaR OF RANGE OF YEARS TO BE PHINTED ouT*

E2"END YEAR OF RANGE OF YZARS TU BE PRINTEU OQuTH

6l IMAACRO FILE OF vARIABLE NAMES FOR PHRINTINGesNAMu:w

67"DO YOuU wANT A FULL PRINIOUT UF ALL ENDUGENUUS YARS2:1YES! QR INQIn
&121D0 YOU waNT PLOTSs *YES' OR 'NO® 3% _ - .
&3"DO0 YOU waNT RESULTS FOZ ADDITIOMHAL VARSe PRINTCY QUTItYES® QR 'O v
§B"ONLINE PRINTOUT, 'YYESH YR rOY - -
&5"NAME OF BAStLINE DSET:"

E6"NAME OF PERTURBEUL DSET:

SEND

GLET AQ="PRTMATH LEND

BLET &10="UPRIMATY &END

SLET 818=4 §END

QUITOPT TAUWIDTH 4 FPTFIE{ U 12 DECIMALS % SIGPLACE> 03

&IF &8 CEW YES &GUTU LB &ou &IFEMD

&LET &18=8 &END

&LCT &9=b610 BEND

UIOPT TABWIDIFH 8 FPTFIELD 12 DECIMALS S bIbPLACED 03

dlo:

SEARCH DATA_TEMP. Wi

&IF &7 CEG NO 5GOTO L1 &Ireny )
CRUMAT PCER LABELS,USETS ~3 abyKANGE &1 Tu &2sVARLIABLES ENUOGENOUS
DO §9(8e_PCERIBE_ROW? Ls&é COoLvp) s
§GUTO L10O A
6L1 PU T - . -
LLET &IFAHU(1)—0 &END
CRUMAT ER PCER LABELS,USETS a5 MGy RANLE &1 TO &2, VHARIABLES
&CALL &17
81F &3 CEU NO &GOTO L2 LIFLND
&L3:
SGET FROM TERMINAL &l1"NpE OF VARIABLE FUR PRINTIWNG OR #3' 0 §END
&8IF 8§11 CEV ; &GOTO L2 &IFciy
BLET &IFARG(1)I=8IFARG (1) +i &EMD
&11
8GUTO L3
L&Lc:

DOLORE

IFARG(Z2)=NUC (b0 _ER) »

IFARGI3)=lF ARGI{2)~IFARG(]) 9

IFARG (4) =RUUNUUP LIFARG(2) /a1d),

ReC=CRMATULIFARG (4} 9818 9NAD Y

Ko d=MATREP X o SEQ{LeIFARGIZ2) ) )

Xed=IF X2 GT IFARG(3)} THEN A ELSE XeZ2s8*COLUMN UMBERS FUR USUAL VAK
XKed=SUUEEZE (MATCOMB (X e3 9 X e 3+ IFARG(2)) ) s

2ilrL= LCOMUINt(LABFOHH(<As__tk'>v0.5b,&0LfL);LABFUHH(<A9'_VCER'>s

Dsdp COL L)

Z.3'[=LCOMSINE (<TABLE OF HCHTURJATION RESULTS FOR >TANLARD LIST OF VAHS>
)

XKe4=MATCOMO(RO_ERL6H_PCER) »

61{ &3 CEu NO AGOTO L7 LIrenb

Xec=IF Xe2 LE IFARG(3) THEW NA ELSE X+2482COLUMN SUMBERS FUR NEW VAKS.
Avc=SUWUEEZE (MATCOMB{ 24X .+ 1FARG(2)Y) )

et = LCOHULNt(<TAE’t UF “aRTuRdATIUd HESdLTS FOR REQUESTED VARIABLES>
)
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B9 Xt ob6_HOW 'LyZellLoUgXelsHByZal2'Lr1)
LT
E-?SX.‘+;&6_HO'\~’!L,Z.1'L909X-‘?!5v2-3'L!1);
SLig:
&IF &12 CEW NU &GOTO LY &IFEND
&LET SIFARL()) =0 &END
CRUATA ER FCERsDSETS &5 &9 sHANGE &1 TU &a2svARIABLLO
&L5S:
SLET &IFARG(1)=&TFARG(1)+1 &LEND
&GET FROM TERMINAL
SCIFARG(&LFARG (1) )"NAME Ur VARIABLE Fu Bt PLUTTEUL OR 'j»
SEND
&IF SCIFARG(&IFARG(1}) CEw i &GUTQ L4 BIFEND
ECIFARGISIFARG (1))
&GUTO LS
L4
H
&LET BIFARG (2)=0 &END

PLUTS

SETPOPT TIMELINE OFF GRID YFF DATALEGEND WiF3
FRAME 2 23

PAGETITLE <PLUTS OF REQUESIEU VARIABLES>S
SLLO:

GLET &IFARU(2)=LIFARG(2)+1 &END

&Er &IFARG(2) EQ &IFARG(]) &UOTO Le &LFENU
TI¥ &6 _ER_SCIFARG(&IFARG(2)) 3

TIM &6 _PCER_KCIFARG(aIFARH(2)) 5

8GUTO L 10

sLE:

QULT;

SLY:

DELSEARCH CATA_TEMP. Wi

DELETE DATA TEMP._>3
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Replace values in DSET.
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APPENDIX 1

FORMAT:

NEWVALS valspec [,newvalspec] ... ;

valspec

newvalspec

how

timespec

startspec

stopspec

date

varspec =

= [how] varspec... [timespec]

= [how] [varsﬁec...] [timespec]

(Defaults are values from last
valspec/newvalspec)

= BINDING

FROMDSET dsetname
UPDATE [VERIFY]

VALUE x )
CHANGE oldvalue newvalue
ADJUST m [s]

EXTRAP m [s]

PCFDADJ p

MAXRANGE (TOP to BOTTOM,
NAFAL to BOTTOM for EXTRAP)
[startspec]) stopspec
startspec [atopspec]

date " (Default: NAFAL)

TO date (befault: FOR 1)}
FOR n

year [period]

TOP

NALBE (Last NA-value Before FIRSTDEF)

FIRSTDEF (First non-NA value for the
variable) .

LASTDEF (Last non-NA value for the
variable) _

NAFAL (First NA-value After LASTDREF)

BOTTOM

see Explanation of Common Arguments

%X, m, 5, p = real numbers
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USAGE: Low-level command

NEWVALS replaces values within the range of the DSET you are editing. NEWVALS
must include at least one varspec; default values for how and rimespec are then used.

The how, varspec, and timespec must be given in strict order.  Each valspec is
executed as soon as a comma or semicolon is read, updating the edited DSET. Afier
each comma, the last how, varspec, and timespec given are taken as default values.

» and ",;" are not allowed though, and will not cause repeated execution.
The how keywords declare how the new values should be computed.

If BINDING (which is default) is given, the values for each of the variables specified
are replaced with values from corresponding DATA files. The DATA files must have
the same periodicity and at least one time period common to the given range.

If UPDATE is given, new values are taken from DATA files just as for BINDING,
but for UPDATE values are retricved only from DATA files that have been updated
since the DSET was created. For each valspec, the system prints the number of
variables updated. If the option VERIFY is given, the system also prints the names of
ecach variable being updated.

If FROMDSET is given, another DSET is read from disk and values in the DSET
being edited are replaced with values from the new DSET for each of the variables
specified within. the given range. If you have inadvertently erased values during
editing you may, instead of using QUIT and re-editing, restore specified values from
the same DSET as you are editing, since the original remains unchanged on disk until
overwritten by FILE or SAVE.

If VALUE is given, any real constant value x (including NA) may be inserted into thc
specified part of the DSET.

If CHANGE is given, the newvalue is inseried for every time period within the
specified pant of the DSET having a value equal to oldvalue. :

If ADJUST is given, the old values are multiplied by m and s is added giving the
new values to be inserted. NA values are ignored.

If EXTRAP is given, the value in the previous time period is multiplied by m and
then incremented by s to give the new value, and this extrapolation continues through
the timespec. If the value in the time period preceding the first time period specified
by timespec equals NA for a variable, an error message will occur and nothing will be
done for that variable. If the EXTRAP is specified to start at TOP (or the date
equivalent to TOP), the first value inserted is acrually the second of the DSET. In all
other cases, the first value inserted is the first value specified.

If PCFDAD] is given, then each varable's PerCent-First-Difference will be adjusted by
p for each period in the range. For example, if a variable increases at 5% per period
for 8 periods and then at 3% per period for another 8 periods, then specifying
"PCFDADIJ 1" for that range will give the variable a 6% growth rate for the first 8
periods and a 4% growth rate for the next 8 periods. .

If the varspec ALL is giveﬁ, values for all CONSTRUCT, DEFINITION,
ENDOGENQUS, EXCGENOUS, and POL_.]CY variables in the DSET are replaced. If a
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variable type is given, values for all variables of that variable type in the DSET are

replaced. If a suffix is included, values of all vanables declared with that suffix are
replaced. Otherwise, values of the individual variables specified in the command are
replaced.

If the default timespec MAXRANGE is used, the time range will be TOP. to
BOTTOM, except for EXTRAP, where time range in this case will be NAFAL to
BOTTOM. NAFAL is defined as the time period following LASTDEF (if any).
LASTDEF is defined as the time period of the last non-NA valuec for a variable (if
any). FIRSTDEF is defined as the time period of the first non-NA value for a variable
(if any). NALBF is defined as the ame period previous to FIRSTDEF (if any).

To illustrate this, let a vanable in a DSET wn.h time bounds 1985 1 to 1987 1 have
the following values:

time period value "date”

1985 1 NA  « TOP

1985 2 NA

1985 3 NA < NALBF
1985 4 14 & FIRSTDEF
1986 1 15

1986 2 16 <« LASTDEF
1986 3 NA ¢ NAFAL
1986 4 .NA .

1987 1 NA ¢ BOTTOM

If there are no NA values at end of DSET, NAFAL is undefined for this varable, and
LASTDEF is then equal to BOTTOM.

. If there are no NA-values at start of DSET, NALBF is undefined for this varable, and
" FIRSTDEF is then equal to TOP.

If there are only NA-values for a variable, NAFAL is defined as TOP, NALBF as
BO’I‘I‘OM while FIRSTDEF and LASTDEF are undefined. .

If any of the dares given are undeﬁned for a variable, WARNING 30031 NO LEGAL .
RANGE DEFINED FOR THIS VARIABLE:, will appear. This warning will also
appear if stopspec precedes startspec for a variable. No acuon will then be taken for
this variable.

- NOTES:

‘If you use superquit (#) to abort a NEWVALS command, you also abort the

DSETEDIT task and lose the work you have done. If you have mistyped any part of a
valspec, you can, before typing comma or semicolon (which executes the command),
type slash (/). All you have done after last comma is then forgotten and you can
retype the last va!spec
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EXAMPLES:

1. NEWVALS EXTRAP 1.05 X1 X2 X3 1987 2 FOR 3:

2, NEWVALS EXTRAP 1.05 X1 X2 X3 FOR 3, EXTRAP 1.07, EXTRAP 1.1;

3. NEWVALS ADJUST 1.02 &EXPORT 1985 TO BOTTOM, ADJUST 1.03 &IMPORT;
4. NEWVALS ADJUST 1 100 EXOGENOUS;

5. NEWVALE VALUE 123.45 TAX Al TOP, EXTRAP 1.01 TOP TO 1999 4;

6. NEWVALS FROMDSET YOURDSET ‘N 1985 1 TO BOTTOM, UPDATE X1:

7. NEWVALS ALL:

Example 1 extrapolates each of the vanables X1, X2, and X3, giving a 5% growth
with base 1987 1, for 3 periods. This will produce new values for the time periods
1987 2 10 1987 4.

Example 2 cxtrapolates each of the variables X1, X2, and X3, giving a 5% growth
with base LASTDEF for each variable, for 3 periods. The same variables are -then
given a 7% growth for another 3 perods, followed by a 10% growth for another 3
periods.

Example 3 increases existing annual values by 2% for 1985 through - the end of the '

DSET, for each varable listed in the MACRO &EXPORT. Then all variables listed in
the MACRO &IMPORT are adjusted 3% over the same time range.

Example 4 increases all values of all exogenous variables by 100.
Example § gives the variable TAX_Al the value 123.45 for the first time period in

the DSET and then extrapolates from that period through the fourth period of 1999 at
a steady growth rate of 1% per period.

~Example 6 replaces values for periods of 1985 1 untilthe end of the DSET for all

variables with the suffix 'N with the values of corresponding variables in the DSET
named YOURDSET. Then values in the same time range for the variable X1 are
replaced with values from the DATA file X1, if this DATA file is revised later than
the edited DSET.

Example 7 replaces all values for all variables in DSET with values of cormresponding

_ DATA series.




