Chapter 7
Forecasting And
Simulation

To follow the examplesin this chapter you will need access to the demon-
stration model, DEMODL, supplied in the WinSup.EXE file on the website
http://www.modler.com; alternatively, the files to create this model may be
on your installation CDRom for MODLER. The specific files needed are:

DEMODL.MAC amacro to build the model
DEMODL.MOD the equations of the model
DEMODL.CMF themodel in compiled form
DEMODL.SOL asolution file with data for 197701-198402

Thismodel isthe one used in the previous chapter to demonstrate aspects of
model-building. It contains equations to predict employment and wages
conditional upon assumptions about the growth of real GNP. If you run
DEMODL.MAC, thiswill create the MOD and CMF files. The creation of
DEMODL.SOL is described in this chapter, and can also be done using
DEMSOL.MAC, which is supplied in the WinSup.EXE file aswell.

The Modd Solution Process: Action Plan

If you had just designed and built your own model and compiled it, then
tested it to make sure that it was likely to provide at least adequate results,
you would probably begin the forecasting/simulation process itself by mak-
ing assumptions about the exogenous variabl es, then entering these assump-
tionsinto the solution file. Thefirst attempt to forecast would thusfollow a
period of setting up to forecast that can in fact be both lengthy and involve
considerable detail.

However, in order to describe MODLER's capabilities, it may be best
initially to ignore such complications, and instead present the process as
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simply as possible. The am is to provide you with an overview of
MODLER'’sfacilities. The appropriate way to do thismay beto begin from
the presumption that the model exists as a working model, and that the
baseline solution file is ready.

Thus, assuming that the model has been created—Dby running DE-
MODL.MAC—the first step is to attach it and its solution file (possibly
created using DEMSOL.MAC), then solveit. Following this, we can print
and plot the solution, and after that compare it to an alternative. Only then
will we consider the process of entering assumed valuesinto the solutionfile;
at that point, the degree of detail will increase.

Attaching aModel and Solution File

The process of managing the use of amodel can begin by clicking on the
main menu item M odel from the Central Control screen and then Use. The
effect will beto invokethe Model Solution Manager screen shown in Figure
7-1. Asillustrated, you should next click on Solve and then Attach M odel.
The presumption in doing thisisthat aleast one previously compiled model
exists and that its name will then be displayed in thelist of available models.
When thislist appearson the screen, doubleclick on DEMODL.MOD, which
should in turn cause the display of the expanded version of the Model
Solution Manager screen shown in Figure 7-2 at the top of the next page.
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Figure 7-1. Model Solution Manager Opening Screen
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#Z MODLER Model Solution Manager I [=] E3
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Figure 7-2. Expanded Model Solution Manager Screen

However, you might instead see an error message. If, at thisstage, you have
not yet successfully compiled the model, you will see in the middle of the
screen the error message “Cannot Find the CMF File for this Model” and
you will observe that an additional menu item has appeared: Compile.
Before you can use amodel, it must first be successfully compiled. Click on
Compilefollowed by Execute. The compilation process should be nearly
instaneously, at least in part reflecting the model’ s small size.

FEMODLER Model Solution Manager =10l ]
Solve Eomwe Linkz Help
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| & EEE
Error:

Cannat Find ChF File for this Model

| Mo Model Attached | MoSohFile Attached | Dates: 1947-2000 | Frequency: N

Figure 7-3. Uncompiled Model Error Message
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If the model successfully compiles, on the Solution Manager screen you
should then see the menu choices shown in Figure 7-2. Alternatively, if
thereis a problem, you will need to go back to the model creation stage, by
returning to the Central Control menu and clickingon M odel | Build or Edit.
That is, return to chapter 6 and re-run the macro to rebuild the model.

Looking at the screen display shown in Figure 7-2 or 7-4 below, note the
menu choices: Solve, Assumptions, Methods, View, Compile, Links, and
Help. Solve manages the solution process, as well as providing access to
data files used in that process. Assumptions makes available MODLER
facilitiesthat allow you to specify and change the assumed val uesupon which
solutions depend. M ethods permits you to establish the methodology of a
particular solution, although initially you will probably wish to rely upon
defaults. View allows you to display solution values in various ways,
including both plotsand tables. Compilewill seldom beusedinthiscontext,
except as just described.  Finally, Links and Help have an obvious role,
although it should be noted that context specific help can be obtained either
by clicking on Help or by pressing the <F1> function key.
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Figure 7-4. Solve Options

Considering Solve, the display shown in Figure 7-4 illustrates the elements
of the dropdown list that appears when you click on this item. Note in
particular the elements M ake New Solvfile and Open Bank/M emoryFile.
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The Solvfile referred to, as its name implies, is the data file that is used
whenever amodel issolved. Sincethisfileis necessary, once a new model
has been compiled the required next step is aimost always to create (or
“make”) such afile. To make a Solvfile, it is generally necessary, among
other things, to retrieve historical data from one or more data banks or the
Memory File, which explains the importance of Open Bank/Memory File.

For a complete description of the various aspects of the solution process,
you should finally consult the online help, which viahyperlinkswill provide
you with all the details. As mentioned earlier, here the aim isto provide a
fairly straightforward and possibly somewhat simplistic examplein order to
giveyou an overview of the process. However, there are certain detail sthat
cannot be avoided. In particular, it isimportant to understand that a solution
filewill contain historical datathat predate the period (the “ solution period”
or “forecast horizon”) for which the model is solved, as well as the values
for the solution period. There are generally two reasonsfor this. First, itis
often desirable to consider a solution in the context of history, therefore the
solution file needs to contain historical dataon all the variables. Second, as
atechnical characteristic, MOLDLER requiresthat asolution file contain as
many historical data periods asthe longest lag on any variable that appears
in the model, and even when no lagged variables are present, a solution file
must contain a minimum of one historical period prior to thefirst period for
which the model is solved.

There is aso the fact that whenever amodel is solved at |east some of the
values in a solution file will be overwritten. In addition, you may wish to
make aternative sets of assumptions. Consequently, as you begin to work
withthemodel, for theseand other reasonsyou will quickly find that asingle
solution file is not enough. That Solvfile values are subject to being over-
written also helps to explain the logic of having solution data files, rather
than directly using just an existing data bank or Memory File in the solution
process. Later wewill explore aswell the idea of comparing one solution to
another or, in some cases, to the historical valuesin a data bank or Memory
File, which are further reasons separate files make sense.

Given these considerations, once you have created a baseline Solvfile, you
will probably very soon thereafter wish to create two or three copiesto serve
asthe starting point for each of the alternative solutions. Note the itemsin
the Solve dropdown list in Figure 7-4 that relate to solvfiles, just below the
top of the list, most specifically Open Solvfile As and Save Solution As.
Once you have created an initial solvfile, these options permit you to make
copies of it.
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Let us now create the solution file. To begin, make sure that the data bank
DEMOBANK.BNK has been accessed. Then, using the Solve dropdown
list (shown in Figure 7-4), click on Make New Solvfile. You should
immediately see a dialogue form like that shown in Figure 7-5. Note that
there are spaces for you to provide a filename for the solution file and a
description, if youwish. The Solvfile name must be 8 charactersor lessand
begin with an alphabetic character. MODLER will automatically add .SOL
as an extent. You can aso control the date range, but the observation
frequency at this stageisfixed by the prior choice of quarterly for the model,
which iswhy that entry is greyed out.

Make Hew SolvFile [*.50L]
Select One Solution File Hame:

Data Bank | |
Memary File () Solution File Description:

MacraFile O | |

Date Range [Maximum]
e ® [194701-200001 |
Solution File @
: . Model Frequency
ForcFile () | Quarterly d'
5] | Cancel | Browsze |

Figure 7-5. Make New Solvfile

An important characteristic of the Make Solvfile processis that the obser-
vation dates you set are not restricted to the date range of the shortest data
seriesin any accessed databank or Memory file. That is, for any date range
set, MODLER will copy tothe solutionfiletheavailable observationsit finds
in these data sources and will fill any missing observations with the value
NA (Not Available). The significance of thisisthe flexibility it provides:
in particular, one way to establish assumed values for the exogenous vari-
ables of amodel isto put these—or at least the default values of these—into
adata bank, then set the Make Solvfile date range to include both history and
the (future) solution period. MODLER will retrieve al these exogenous
values and will specify NA for al the missing endogenous variable values
for the solution period. However, be sure that you supply values for al the
exogenous before you attempt to solve the model: for a solution to be
successful, theexogenousvariablevaluesmust bevalid observationsfor each
period of the forecast horizon; that is, they cannot be NA.
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The commands that correspond to the Menu choices that have been dis-
cussed so far are rather few in number:

ACC DEMOBANK
USE DEMODL
MAKE SOLVFILE DEMODL 75-8402

The first of these commands opens the demonstration data bank for access.
The second attachesthe DEMODL.CMF file (the Compiled Model File), as
well as the DEMODL.MOD file. The final command cresates the solution
file for the date range 197501 through 198402. Note that for these com-
mands to execute successfully, you must have the MOD and CMF filesin
the directory that you have specified as your model files directory; the new
Solvfile will automatically be put into thisdirectory aswell. At any time, in
order to discover which directory thisis, from the Central Control screen,
click on Settings | Directories. You will recall that these directory settings
were considered at the end of Chapter 1 of this user guide, aswell asin the
MODLER Getting Sarted Guide.

Calculating A Solution Of The Model

At thispoint, you should have successfully created DEMODL.SOL. From
the Central Control screen, to solvethemodel using thissolutionfilerequires
only the command, where the dates specify the solution period:

SOL VE 198301-198402

Alternatively, if you wish to use the menus, from the Model Solution
Manager screen, click on Solve and then Execute Solution. In response to
latter, MODLER should display the form shown in Figure 7-6.  Simply fill
in the solution dates 8301 and 8402, as illustrated, and then click the OK
button. The convergence criteria, lagseed values, and minimum and maxi-
mum iterations are defaults and do not need to be changed, at least not now.
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w. Execute Solution E3

" Solution Charactenistics
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Figure 7-6. Solution Execution Form

MODLER should immediately respond to either type of solution command
by displaying the following information:

Solution Information
Dynamic Solution
Solution Period: 198301-198402
Convergence Test: All Variables
Convergence Criterion = 0.5 % Lagseed =1
Iteration Values:

Minimum = 2

Maximum = 25
Method: Gauss-Seidel

Convergence Requirements:
198301: 3 Iterations
198302: 3 Iterations
198303: 3 Iterations
198304: 3 Iterations
198401: 3 Iterations
198402: 3 Iterations

This response indicates that a new set of endogenous values for 1983 first
guarter to 1984 second quarter have been calculated and included in the
solution file.
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Displaying Solution Vaues

To display the solution values, from the Model Solution Manager screen,
click on View and then Standard Solution Table. Or from the Central
Control screen, issue the command:

PRINT SOLUTION

Because the model has just been solved, the dates for this operation are set
by default to the solution period—2198301 through 198402. Y ou should next
see the display:

EMUDLEH Model Solution Manager Mi=1E3
Solve  Azsumption: Method:  Yiew Compile  Links Help
DEMODL . MOD How GMP growth affects employment and hourly wages
195301 195302 198303 195304 195401 195402

ENFL 93,37 100,06 100,32 101.85 103.05 104.30
LAEF 109.63 110.10 110.71 111.259 112 .17 1153.06
GHP 1491.0 1524.5 1550.2 1572.7 1610.9 1635.8
MLSZEFH 161.20 162.31 164.45 165.20 166.98 165.55
TNELTE 9.3549 9.1207 5.58465 5.4534 5.12586 7.7488
POPTA 147.80 148,10 145, 50 145.80 149,40 150.00
GRGHFP 3.341 9.381 6.5831 5.933 10.076 7.110

| DEMODLMOD How GHP growith affects | DEMODL.S0L | 192301-198402 |Frequenc_l,.l:E!

Figure 7-7. Standard Solution Table

Evaluating Solutions

Considering any model solution, there are questions that naturally arise,
particularly in the case of an historical simulation. For example: How does
the new solution compare to the economy’s actual performance? In order
to answer such questions, MODLER offers a choice of comparison tables.
To evaluate the model’s ‘tracking’ performance, from the Model Solution
M anagement screen, click on Solve and then Compar e Solution To... Then
enter DB (for Data Bank), followed by View and then Per cent Differences.
Or else, from the Central Control screen, type the commands:
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COMPARE SOLUTION TO DB
PRINT SOLUTION PERCENTAGE DIFFERENCES

Notethat DB isshorthand for ‘the Memory File and currently-accessed Data
Banks'. MODLER will look for comparison valuesfirst in the Memory File
and then in the one or more (presumably) open Data Banks. Therefore, be
careful to make sure that MODLER finds appropriate comparison values; in
particular, you may wish to clear the Memory File before issuing the above
commands, if it islikely to contain extraneous data series.

MODLER should respond to the above, comparative PRINT SOLUTION
command (or its menu analogue) by displaying the table:

e Display Series

| DEMODT . HOD How GHP growth affect=s employment and hourly wages
198301 198302 198303 198304 198401 198402

EMPL 0.17 0.06 -0.57 -0.64 -0.62 -0.76
LABF -0.97 —0.99 -1.24 -0.64 —0.38 —0.47
GNE 0.oo 0.00 0.o0 0.oo o.oo 0.oo
WAGEFH 0.69 0.50 1.26 0.73 .29 0.33
UNRATE -9.95 =9.44 —6. 44 0.02 2.80 3.56
POEWA 0.oo 0.00 0.oo0 0.oo o.oo 0.oo0
GRGHNE o.oo 0.00 o.on o.oo o.oo 0.oo

Figure 7-8. Comparison Table: Percent Differences

Here, the differencesfor GNP and POPWA are zero because these seriesare
assumptions of the model. The figures for employment, labor force, hourly
wage rates and the rate of unemployment show the percentage discrepancies
of themodel solution compared to history. (But when considering thefigures
in this table, remember that the discrepancies for UNRATE are actualy
percentages of percentages).
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Aligning The Model

The model can be forced to agree with history by the inclusion of ‘add
factors (additive adjustments). Leaving aside for the moment any attempt
to justify proceeding in this fashion, begin from the Central Control screen
by creating anew solution filewith historical datafor 197701-198402, using
the command:

MAKE SOLVFILE NEWSOL 7701-8402

Having called it NEWSOL, now copy it into another file, NEWHIST.FRC,
which has the physical format of a Solution file, but which henceforth will
be called a Forcfile and is explicitly given the extent .FRC:

COPY SOLUTION TO NEWHIST.FRC

Then attach the Forcfile, using the command word FORCFI L E, and execute
the FORCE command:

FORCFILE NEWHIST
FORCE 8001-8402

The FORCE command isobviously similiar to the SOLV E command, except
that it executes a solution for the express purpose of generating add factors
that will cause a subsequent solution to match the valuesin the forcfile over
the period of the Force (here 198001-198402).

These commands, incidentally, have menu analogues. from the Solution
Manager screen, click on Assumptionsand notetheoptionsAttach For cFile
and Create Forcfile. The Force command in turn represents a type of
solution: For ced Dynamic M ultiperiod, found under the heading M ethods.
Under certain specific conditions, this approach can be given a control
theoretic interpretation, but to consider the various issues and those condi-
tions would take us too far afield at present.

Finally, make a copy of the aligned solution for future use:
COPY SOLUTION TO NEWHIST
This new file will be called NEWHIST.SOL, inasmuch as MODLER will

automatically assign the extent .SOL to it by virture of the rules of this
command, since the extent has not been explicitly stated, unlike above.
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If you now repeat the process of cal culating asolution and displaying atable
of differences—asin the case of the earlier example:

SOL VE 198301-198402
COMPARE SOLUTION TO DB
PRINT SOLUTION DIFFERENCES

you will find that the model ‘tracks history rather precisely.

Essentially the same procedure can be used to align a model with some
given ‘baseline forecast,” treated for this purpose asif it were ‘history’. See
MODLER’s online help facility for further details concerning solution
alignment, including the sel ective Force option.

Of course, this process, as described, abstracts from the issue of setting
compensating add factor values to associate with future values of the endo-
genous variables. These often will be computed as an average of recent
historically observed errors. However, such a procedure raises a number of
complicated questions, such as how to deal with preliminary historical
values, how far back to go in computing the average, and whether or not a
simple average of past add factor valuesis appropriate. At present, theam
is simply to describe MODLER facilities, not to establish normatively a
model solution methodology that anyone should necessarily follow.

Making Y our Own Assumptions

Developing solution alternatives requires alternative assumptions about the
values of the exogenous variables. At a more abstract level, it may also
involve determining appropriate values of add factors and even multiplica
tive factors, which are also—in some sense—assumptions about the model
and its solutions.

Asan introduction, consider asimple case: using the model to predict what
would have happened if GNP growth had been a constant 3% annual rate
from the first quarter of 1980 onwards instead of what it was. To analyze
such alternatives, it is first necessary to consider how to introduce this
particular set of assumption values.
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SMSET: A Solution File Editor

One method of imposing a new set of assumption values is to use the
SIMSET facility, which initially requires only the command:

SIMSET

Or, from the Model Solution Manager screen, clicking on Assumptionsand
then Endogenous or Exogenous.

The response to this command should be a screen like that shown in Figure
7-9; this assumes that all the executable supporting files (including SIM-
SET.EXE) wereeither placed inthemain Windowsdirectory or inadirectory
you placed in the Path.

SIMSET — MODLER Solution File Editor, Version Z2.5 HEENR
Lt Exogenous Options Select Quit MODLER
Choose Among the Endogenous Variables BEEER

Characteristics of Model and Solution File:

Number of Endogenous= 291  Exogenous= 120
Additive Factors= 291
Multiplicative = ©

Maximum Allowed:

Number of Endogenous= 291  Exogenous= 909
Additive Factors= 291
Multiplicative = 264

Model: USQTR.CHMF Solution File: BASELINE.SOL

Figure 7-9. Simset Model Specification Screen

Note the menu options shown in the figure:
Endogenous Exogenous Options Select Quit

which respectively permit the display of endogenous and exogenous vari-
ablevalues, alow you choose among several optionsthat control thedisplay,
select the model and solution file to use, and, finally, quit SSIMSET. Note
also—as shown at the bottom of the screen—that the model and the solution
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fileareaready automatically identified, although asjust indicated you could
choose these manually using the SELECT option.

The central portion of the screen displayed in Figure 7-9 shows that
SIMSET determines specific characteristics of the model and solution file;
in addition, this display lists allowable maximums. Obviously, the model
referenced here fits within the maximums allowed. This model, rather than
DEMODL, has been used because, being larger, it provides a better demon-
stration of SIMSET’ sfacilities.

Relying upon defaults, we can select Exogenous from the main menu line,
which will result in the screen display shown in Figure 7-10. The onscreen
variable window in the middle of the screen, which displays names of the
model exogenous variables, is scrollable whenever the number of these
variablesisgreater than 11. Inaddition, by simply pressing thefirst letter of
a variable name, the set of variables with names beginning with that letter
can be brought into the window.

SIMSET — MODLER Solution File Editor, Uersion 2.5 HEEBR
Endogenous Bl Options Select Quit MODLER
Choose finong the Exogenous Variables BHEEER
|| p—
LGUPFDSEXD 4 A-2 - Select by First Letter
GUPFDEXO ENTER - Confirm Selectiom

GUPFOSEX0 ESC - Quit

GUPFDEX0

GUPFPCNT Sorting Criteria:
GUSUBTFS F1 - All Variables
GUSUBTSS Fe - Defined Group
ITRE

ITRS Current Choice:
LNTE F1 - All Variables
LNTS

Entry: Across
[Reference: By Date

Percent Change: fmnual Rate

Figure 7-10. Selection of Exogenous Variables

To theright of thiswindow isimportant further information. We are told
that the Enter and Esc keys respectively confirm and abandon the selection,
and that the A-Z keys are live. Next, we are told that there are two sorting
criteria for variable selection: all the exogenous variables and those in a
defined Group; the default is the first of these, as noted. The F1 and F2
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function keys can be used to change the sorting criterion; if you pressthe F2
key, you will be asked to select a Group file.

Group filesused by SIMSET have exactly the same structure and format as
those used el sewhere with MODL ER; see pages 85-86 for details. However,
in the context of SIMSET, they can be used in a way that may be initialy
surprising: Group File variableswill be treated as endogenous or exogenous
based upon the SIMSET menu category selected, whether or not individually
they suit that category. This treatment does not change the way MODLER
treats the variables, it simply alows you to work with the variables in a
particular way within SIMSET. Thus, for example, if you have Exogenized
an endogenousvariableor areintendingto useit asaSelective Forcevariable,
you can setitsvaluesin SIMSET together with those of the (other) exogenous
variables by including it in a Group File containing al these variables.
However, thistreatment does not mean, in contrast, that exogenous variables
will magically acquire add factors if you identify them as “Endogenous’
within SIMSET. Thisissimply a matter of access to the variables.

The initial Endogenous Variable Selection screen, shown in Figure 7-11,
has a similar format to that for the the exogenous variables. But there are
certain differences. Specifically, the sorting criteria include variable selec-
tion on the basis of non-zero add factors and non-unitary multiplicative
factors(if any). Sincethesolutionfilefor themodel illustrated here contains
as adjustments only non-zero add factors, the multiplicative factors are not
mentioned. However, if you should create one or more of these, the next
time this category would be explicitly represented.

The purpose of allowing selection by Group File or by adjustment factors
isto allow you to work with a convenient subset of model variables, rather
than necessarily to have to work with the complete set. In the case of small
models the size of DEMODL, this ability to deal with variable subsets may
not be a significant benefit, but SIMSET is designed to work with a wide
range of models, including those containing as many as 1000 or more
variables.

Onceyou have selected the set of variablesyou wish to work with and have
set the scroll pointer to the first variable you would like to see, if you press
the <Enter> key, the SIMSET screen will clear and you will be presented
with adisplay similar to that shown in Figure 7-12. Note the spreadsheet-
style format of the work window—except that rows are grouped in a
particular way. As illustrated, when displaying endogenous variables, the
groupings consist of each variable on onelinewith itsadd and multiplicative
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SIMSET — MODLER Solution File Editor, Versiom 2.5 . . . .
TS Exogenous Options Select Quit MODLER
Choose fimong the Endogenous Variables HEEBR
[ pe——
u il A-2 - Select by First Letter
BLSICHEN ENTER - Confirm Selectiom
BLSIOMBN ESC - Quit
BLSIOMENFE
BLSIULBN Sorting Criteria:
BLSIULBNAVG F1 - All Variables
CCACS F2 - Def ined Group
CCATS F3 - Nonzero Add Factors

CCAUS

CE

CES Current Choice:

F1 - All Variables

[Entry: Across
[Reference: By Date

Percent Change: Amual Rate

Figure 7-11. Selection of Endogenous Variables

factors following on the next two lines, respectively. When displaying
exogenous variables, the groupings consist of arow of exogenous variable
values followed on the next line by a transformation of this variable: the
default transformation isthe annualized period to period percentage changes
of the variable, but you can instead opt either for simple period-to-period
changes, percent change since a year ago, or period-to-period differences;
the F2 function key gives you this choice.

The “Hot Keys’ are displayed by pressing F1. Pressing the star (“*”)
displays the variable scroll window, to allow you to jump to another group
of variables; the dlash key displays various options, which will be described
in just a moment; the F2 key controls the computation of associated trans-
formations, as just described; and the F3 key alows you to highlight
particular numbers. Note also that at the bottom of the screen isastatus bar,
telling you the entry method (across or down), the way in which periods are
referenced (by date or by number relative to cursor position), and theway in
which associated transformations are currently being made. Entry method
and period refererence are controlled by the Options selection in the main
menu; they cannot be changed at this stage.

The cursor keys, plusthe Pg Up and Pg Dn keys, are live, allowing you to
moveright, left, up or down, either onecell at atime, or ascreen. Inaddition,
the number keys are also live, allowing you to change the number in the cell
to which the cursor points. Thusyou can directly edit the solution file, value
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SIMSET - MODLER Solution File Editor, Version 2.5 BHEER
ey Exogenous Options Select Quit MODLER
Choose Among the Endogenous Variables BEEER
Mode ONE VALUE Model USQTR.CMF Solvfile BASELINE.SOL
198702 198703 198704 198801 198802 198803

CE 1163.4 1172.0 1180.7 1188.7 1196.8 1205.1
ADD Factor 0.0000 0.1001 0.0000 0.0000 0.0000 —0.1000
MULT Factor 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
CES 2814.8 2863.8 2914.8 2964 .6 3015.7 3068.8
ADD Factor 0.0002 0.0000 0.0000 -0.0999 —0.0002 -0.0999
MULT Factor 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
CED 20Z .40 203 .90 205.50 206.60 208.00 209.40
ADD Factor 0.0000 0.1000 0.0000 0.1000 0.0000 0.0000
MULT Factor 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
CEDS 377.90 383.60 390.00 395.10 400 .90 406 .80
ADD Factor 0.0000 0.0000 0.0000 0.1000 —-0.,1000 0.0000
MULT Factor 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

Entry: Across
[Reference: By Date

Percent Change: finmual Rate
F1 - List of Hot Keys

Figure 7-12. Endogenous Variable Work Screen

by value. However, exactly what occurs depends upon the current “Mode.”
Initially, thisissetto“ OneValue,” asillustrated in Figure 7-12, which means
that each number is treated independently of all other numbers. However,
there are a number of other possibilities, as shown in Figure 7-13 and
described in 7-14.

Because SIMSET issimply asolution file editor, you should not expect the
changes you make to result immediately in compensated changes through-
out—as occursin a spreadsheet recalculation. Changesin add and multipli-
cative factors will only cause changes in the endogenous variable values
when you solve the model subsequently. As arule, changes made are at
most reflected in chronologically later values along a row, when you arein
amode other than ONE VALUE.

However, in the case of the Exogenous variable Work Screen, an example
of which appearsin Figure 7-15, the values of the Exogenous variables and
the percentage changes (or differences) shown in the next row are linked;
they are by definition complementary. Changes made to entries in one row
will beimmediately reflected in the values in the complementary row. This
can be put to good use: for example, usingthe REPEAT modeyou can specify
that the percent changes in aparticular variable should be constant over some
period of time. Alternatively, you can construct scenarios that specify some
progressive change in the percent change. Or you might specify a constant
period-to-period difference over some span of time.
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SIMSET — MODLER Solution File Editor, Versiom 2.5 BHEER
e Exogenous Options Select Quit MODLER
Choose finong the Endogenous Variables BHEER
Mode ONE VALUE Model USQTR.CHMF Solufile BASELINE.SOL
198702 198703 198704 198801 | ——

CE 1163 .4 1172.0 1180.7 1188.7 11{J0NE VALUE 1.1
ADD Factor 0.0000 0.1001 0.0000 0.0000 M| REPEAT
MULT Factor 1.0000 1.0000 1.0000 1.0000 f|| ADD

SUBTRACT
CES Z2814.8 2863.8 2914.8 2964 .6 MULTIPLY
ADD Factor 0.0002 0.0000 0.0000 -0.0999 M| DIVIDE
MULT Factor 1.0000 1.0000 1.0000 1.0000 H|| GROW

TREND
CED 202 .40 203.90 205.50 206.60 IDTREND
ADD Factor 0.0000 0.1000 0.0000 0.1000
MULT Factor 1.0000 1.0000 1.0000 1.0000
CEDS 377.90 383.60 390.00 395.10
ADD Factor 0.0000 0.0000 0.0000 0.1000
MULT Factor 1.0000 1.0000 1.0000 1.0000
[Entry: Across Percent Change: Anmmual Rate
[Reference: By Date F1 - List of Hot Keys

Figure 7-13. Work Screen Displaying Data Mode Window

A related matter is the Entry Method, mentioned in passing earlier. By
default, when you press the <Enter> key to confirm the entry of a particular
number, you will observe that the cursor movesto the next value in the same
row—at least if you arein ONE VALUE mode. The presumption isthat you
wish to enter a sequence of values on a particular variable. However, you
can also enter values for the same time period but for successive variables,
by setting the Entry Method to Down. But not only can you do this, you can
also set the Entry Method to Skip, which causes the cursor to move down,
skipping to likeitems; for example, you can usethisfacility to enter just add
factor values or just percent changes on the exogenous variables.

Another useful SIMSET facility isits provision to display variable values
graphically, asillustrated in Figure 7-16. With the cursor placed somewhere
along avariable row, pressthe Tab key and you will observe that the screen
will clear to display agraph of that variable. In this context, the “variable”
can beatruemodel variable, but it a'so can be an add or multiplicativefactor,
or a complementary exogenous variable percent change. Any row can be

displayed graphically.

In addition, if you pressthe“1” key (for Insert), you will be able to change
the values of the graphed variable, and the graph will redraw to reflect the
valuesyou enter. Moreover, since each graphed variableis shown both asa
level variable and in terms of complementary percent changes, you may
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ONE VALUE indicates that you wish to enter values one at atime.

REPEAT indicates that any value keyed in at the cursor isto be repeated
k times in the following k periods; depending upon whether
the period reference style has been set to DATE (the default)
or PERIOD, you will be asked to specify the date or number
of the period, k; if you specify the date, SIMSET internally

computes k.
ADD respectively allow you to add to, subtract from, multiply, or di-
SUBTRACT vide the given variable value by another value. Procedurally,
MULTIPLY once one of these optionsis chosen, first type in the value of
DIVIDE the solution value (or simply press enter to confirm the exist-

ing value), then you will be asked to specify the value to be
added (subtracted, multiplied by, or divided by) and then,
once you have pressed Enter, the date or period until which
the modification is to be repeated.

GROW These are, roughly speaking, the converse of each other.

TREND GROW allows you to specify the percent by which agiven
value should increase over a given number of periods (or until
agiven date). TREND alowsyou to specify the valuein afu-
ture period (or later date), with the intervening values com-
puted aslying along alinear trend. The growth rate under
GROW will be interpreted as an annualized or period rate de-
pending upon the PERCENT setting, which can be set or
changed using the F2 key

IDTREND (Increment-Decrement TREND) allows you to specify an addi-
tive trend for a set of values (endogenous, additive adjust-
ment, or multiplicative adjustment). Y ou will be asked to
specify the contemporaneous additive value, the value in the
future, and the date or period to which that second value re-
fers. Theimplicit growth rate will be computed (including O,
implying simply the addition of some constant value)

Figure 7-14. Optional Data Entry Modes

choose to enter either new level values or percent changes; both the graph
and the column(s) of datavalueswill adjust appropriately. All changesyou
make while the graph is displayed will be local; they will not be transferred
to the solution file until you have both pressed the Tab key again (to cause
the Work Screen to reappear) and then pressed the Enter key. Instead of
pressing Enter, you can press Esc to erase your graphical screen changes.

However, in generd, all changes that are made in SIMSET are instantly
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SIMSET - MODLER Solution File Editor, Version 2.5 BEEER
Endogenous Bananaiyl Options Select Quit MODLER
Choose fimong the Exogenous Variables BEEER
Mode ONE UALUE Model USQTR.CHMF Soluf ile BASELINE.S0L
198702 198703 198704 198801 198802 198803
CCAACPS 98.700 100 .50 102.10 105.10 107.90 110.80
Percent Chy 8.0854 7.4968 6.5219 12.281 11.090 11.192
CCARNTE 0.1370 0.1370 0.1370 0.1370 0.1370 0.1370
Percent Chyg 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
CCARNTS 0.0530 0.0530 0.0530 0.0530 0.0530 0.0530
Percent Chy 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
CCARR 0.0280 0.0280 0.0280 0.0280 0.0280 0.0280
Percent Chy 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
CUF IPMFFE 87.000 87.000 87.000 87.000 87 .000 87.000
Percent Chy 0., 0000 0.0000 0.0000 0.0000 0.0000 0.0000
Entry: Across Percent Change: fimmual Rate
Reference: By Date F1 - List of Hot Keys

Figure 7.15 Exogenous Variable Work Screen

transmitted to the solution file. Asarule, to protect yourself against unin-
tentional solution file changes, you should make a copy of your solution file
before executing SIMSET.

Changing DEMODL Assumptions

We can utilize what we have learned about SIMSET to make the proposed
changein therate of growth of GNP. The question was, what would happen
if GNP growth wereto have been aconstant 3% from thefirst quarter of 1980
onwards instead of what it was?

To impose a steady rate of growth of 3% from 1980 through 198402, it is
sufficient to specify a value of 3.0 for GRGNP—the Growth Rate of
GNP—for the period from 1980. Asillustrated in Figure 7-17, we can set
the Entry Mode to REPEAT and enter the number once, specifying that it
should be entered over the whole of the period to 198402. The GNP identity
on page 138 mandates a value of 3.0, instead of 0.03.

To effect this change, it is then only necessary to press the Ctrl and End
keys together followed by Q (for Quit). Quit causes SIMSET to ask for
verification that weintend to quit; however, given that we do, the screen will
clear, returning us to the MODLER prompt. The model is then re-solved
by reissuing the command:
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Endogenous Variable: CE
Current Values
8482 1864 .2 7.93 T
1275 8483 1865 .9 a.64
8484 1875 .4 3.61
8581 1889.1 5.19
12688 8582 1182 .1 4.86
8583 1115.2 4.84
8584 1114.1 -a.39
11254 86A1 1121.6 2.72
8682 1128.2 2.37
8683 1136.5 2.98
1858 8684 1146 .5 3.57
g7a1 1155.8 3.88
8782 1163 .4 2.94
9754 8783 1172.8 2.99
8784 1188.7 3.88
g8a1 1188.7 2.74
P g882 119 .8 2.75
Q3 Q3 Q3 Q3 Q3
1988 1982 1984 1986 1988 <I* Insert New Values

Figure 7.16 Graphical Display of SIMSET variable

SOL VE 8001-8402
Or using the menu equivalent, clicking Solve then Execute Solution.

Thenext stepisto produceacomparativedisplay of thetwo solutions. First,
we can select representative series, using the VLIST (Variable LIST) com-
mand; or click View then Variable List Selection. Then we can request a
comparison, variable-by-variable, between the new solution and the histori-
cal outcome. The set of commands, issued at the Control Center screen, are:

VLIST:GNP,EMPL,UNRATE,WAGEPH
COMPARE SOLUTION TO DB
PRINT SOLUTION COMPARISON

Note that the COMPARE SOLUTION command simply declares that the
solution should be compared to any open Memory File and Data Banks. It
does not open any Data Banks for access. The comparison is not executed
until the PRINT SOLUTION COMPARISON command is issued, a
command that differs from the PRINT SOLUTION command only by the
addition of the word COMPARISON. The VLIST command may be used
to select as many as 50 model variables.
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SIMSET - MODLER 3olution File Editor, Uersiom 2.5 HEBR
Endogenous FONEuatal Options Select Quit MODLER
Choose Among the Exogenous Variables EEEBR
Mode REPEAT Model DEMODL.CHMF Solvfile DEMODL.SOL

198301 198302 198303 198304 198401 198402
GRGNFP 3.0000 9.3808 6.8315 5.9333 10.076 7.1699
Percent Chyg £79353 6115.0 -71.874 -43.097 731.54 -75.204

UNTIL DATE:

POPUA 147.80 148.10 148.50 148.80 149.40 150 .00
Percent Chyg 0.8161 0.8144 1.0847 0.8106 1.6227 1.6162
Entry: Across Percent Change: finnual Rate
Reference: By Date F1 - List of Hot Keys

Figure 7-17. Changing DeModl Assumptions with SIMSET

The solution comparison is shown in Figure 7-18. Note that for each
variable both differences and percentage differences are computed and

displayed, in addition to the level values from each solution.

This tabular display provides a precise description of the effects of the
assumption changes. However, to make avisual comparison, you can also
icking View
and then Current Solution Plots, simply to see the solution graphically, or
Alter nate Solution Plots, for adirect comparison variable by variable. Press
However, if
you wish to see specific variables, in an arbitrary order, use theVLIST
hoose them.

plot solution results, including the comparison above, by first cl
the <Enter> key to display the variable values progressively.
command (or click Variable List Selection under View) to ¢
The command equivaents are:

PLOT SOLUTION

simply to see the solution graphically, or, for a comparison:

PLOT SOLUTION COMPARISON
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B MODLER Model Solution Manager | [O] ]
Solve  Aszsumptions  Methods  View Compile  Links  Help
DEMODL . MOD How GNP growth affects ewmployment and hourly wages
195301 195302 195303 195304 195401 195402
GHP
CURRENT 1459.5 1500.5 1511.9 1523.2 1534.5 1545.58
COMPARTRON 14591.0 1524.5 1550.2 15727 1610.9 1635.8
DIFFERENCE -1.2 —-Z2.0 —-38.3 -49.5 -T6.4 -91.0
3DIFFERENCE —-0.0s8 -1.57 —-2.47 -3.15 —-4.75 -5.67
ENPL
CURRENT 99,35 99,70 100, 10 100,55 101,03 101.54
COMPARTSCN 99,37 100,08 100,92 101.85 103 .05 104,30
DIFFERENCE 0.0z -0.37 -0.52 -1.30 2.0z —-2.77
(tDIFFERENCE -0.0z2 -0.37 -0.581 -1.27 -1.38 -2.65
THNRATE
CURRENT 9.3652 9.3261 9.3029 9.2040 9.2395 9,215
COMPARISOCN 9.3549 9.1z07 5.5465 S5.4534 g.125a8 I 1= 1=1
DIFFERENCE 0.0103 0.z054 0.4564 0.7z06 1.11389 1.51z27
5DIFFERENCE o.11 2.25 5.16 S.49 13.71 19.52
WAGEPH
CURRENT 181.19 162 .17 la4.22 164.92 la6.49 167.02
COMPARTSCN 161.20 162.31 164.45 165.20 166.95 1658.55
DIFFERENCE -0.01 -0.14 -0.22 -0.29 -0, 49 -1.52
%DIFFERENCE -0.00 -0.09 -0.14 -0.17 -0.,30 -0.90
| DEMODLMOD How GNP | DEMODL2S0L | DEMODL.S0OL | 198301158402 |Frequenc_l,l: a

Figure 7-18. Solution Comparison Table

One of the comparison plotsis shown in Figure 7-19. Of course we could
have annotated this plot extensively, describing on the plot itself the differ-
ences between the historical valuesin the Data Bank and the solution values.
Furthermore for each solution or solution comparison plot, MODLER's
dropdown graphics menu can be used, thus allowing particular annotations
to be made. The plot can then be copied to the Clipboard or otherwise
tranformed into a presentation item.

This plot may be one of several produced by the PLOT SOLUTION
COMPARISON, the particular details depending upon whether or not the
VLIST command has been executed and which variables are listed. The
PLOT SOLUTION command displaysthe variablesin the order they appear
in the VLIST command, if it has been used. Pressing the <Enter> key
progressively displays the variables until the list is exhausted. Pressing the
<Esc> key at any time immediately stops the display of plotted results.
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m Dizplay Solution ¥anable Comparizon
Graph Awes Tewt Yalues Links Help

Historical and Fredicted Yalues GRP

Current Cormpanzon  Difference |
158004 I
—C £

o 198101
167095 —— Comparizan 198102
198703
198104
153924 138201
198202
198203
198204
1407 52 198301
198302
198303
127550 198304
1984M
1984012

4 »

197501 197703 198001 196203 198501

| Mo Banks Open | Mo Memary File Open I Dates: 157501133402 | Frequency: 0

Figure 7-19. Solution Comparison Plot

Forecasting

So far, conceptually, we have dealt mainly with the past. In contrast, to
make predictions about the future you need to supply ex ante assumptions
for al exogenous variables. A way of doing this, alternative to SIMSET, is
by using the READ ASSUMPTIONS command. Particularly if the number
of exogenous variables is numerous, it is usualy best when doing this to
create aMacro file containing the assumptions—afile such asthe macrofile
DEMXTRA.MAC that issupplied on the demonstration disk, which contains
the following:

READ ASSUMPTIONS 198403-198604
POPWA,8403: 150.0 150.5 151.0 151.5 152.0 152.5
POPWA,8601: 153.0 153.5 154.0 154.5
GRGNP,8403: 6544334455

SAVE

Obviously, the use of amacro file in thisway seemingly conflicts with the
interactive approach that is characteristic of Windows programs. But an
aspect of the “modern” approach that can be less attractive isthe fact that
no audit trail is produced. Changes made on top of changes can make it
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difficult in retrospect to determine what is the difference between the latest
version of aforecast and an earlier version. Itistrue of coursethat asolution
comparison table will revea the net difference, but it will not tell you how
that difference came about. But a macro, or a series of macros, can be
constructed (and saved) so asto provide acompl ete statement of the process.
It is in this spirit that MODLER offers alternative methods of creating
forecast assumptions.

However, before executing DEMXTRA.MAC and making aforecast, itis
agood ideato make afresh copy of the solution file, with historical dataand
add factors. On way to do this from the Central Control screen iswith the
command:

SOLVFILE NEWSOL FROM NEWHIST

Or, from the Solution Manager screen, you can click on Solve and then Open
Solution As.., at which point you will be asked first for the name of an
existing Solvfile and then for the name under which it should be opened.
Either of these methods of opening a sol ution file causes an existing solution
file (NEWHIST) to be copied to another file (NEWSOL), creating it, and
that new file (NEWSOL) to be attached as the current SOLVFILE. In
particular, thisfacility permits forecasts to be made using temporary copies
of the solution file, so that if any mistakes are made they can be easily
corrected. Of course, backup copies of even temporary solution files can
aways be made using the COPY SOLUTION TO... command described
earlier.

Now input the extrapolation assumptions (using the macro file DEMX-
TRA). Then make aforecast, using the SOLVE command, and display the
results. The commands are:

RUN DEMXTRA
SOLVE 198403-198604
PRINT SOLUTION,DATES=198601-198604

The last of these commands produces the table shown as Figure 7-20.
Incidentally, note that the PRINT SOLUTION command includes an op-
tional local dates command that overrides the date setting in the SOLVE



184 Forecasting and Simulation

m Display Series _ O] x|
DEHMODL . HOD How GHF growth affects employment and hourly wages

138601 198602 198603 198604

EMFL 111.26 112.05 112.92 113.83
LABF 117 .85 118.49 119.17 11%.86
GHE 175932 1776.6 1798 .5 1820 .5
WAGEFPH 182.73 186.38 187 .35 190.64
UNRATE 5.5896 5.4344 5.2442 5.0289
BOEWA 153.00 153.50 154 .00 154 .50
GRGHNF 4.0000 4.0000 5.0000 5.0000

HMtl Ok |

Figure 7-20. Modified Solution Display

command. Here, the choice of dateswas made so that the tablewill fit easily
on the page; however, in other instances it may also be useful to be able to
display only asmall range of the available solution data.

Other useful, related commands are:

EXOGENOUS - which lists the exogenous variables
ENDOGENOUS - which lists the endogenous variables

PRINT SOLUTION ASSUMPTIONS - which prints atable
of exogenous variable values

Adjustments

The solution file already contains historical add factorsfor 198001-198402
computed by the FORCE process described earlier. To display the most
recent adjustments type

PRINT SOLUTION ADJUSTMENTS, DATES=198301-8304

which produces the table shown in Figure 7-21.
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DEMODL . MOD How GHP growth affects emplovnent and hourly wages

193301 138302 1938303 1938304 195401 198402

EMPL -0.17175 0.06034 0.62621 0.24131 0.18509 0.33807
LABF 1.1450 1.1226 1.1439 0.4375 0.1e10 0.2004
GHE 0.00000 -—0.00012 0.o0o0o 0.o0012 o.oooon 0.o0o00
WAGEFH -1.09%76 —0.8075 —2. 0472 -1.2044 0.6914 0.3191
UNRATE 0.00000 0.00000 0.00000 0.o0000 0.o0o000 0.00000

=

HMtl (]:4 |

Figure 7-21. Solution Adjustments 198301-198402

However, the FORCE command is not the only way to produce solution
adjustments. You can enter your own adjustments for the past or future,
using either SIMSET or a set of MODLER commands. For example, to
smooth the transition from historical datato forecast you might type:

READ ADJUSTMENTS 198403-198404
ADD LABF,8403: .1

ADD EMPL,8403: .2 .1

ADD WAGEPH,8403: .2 .1

SAVE

wheretheREAD ADJUSTMENTS command identifiesthe period for which
adjustments are to be made and the three middle commands direct that
additive adjustments are to be created for each of the variables identified.
The SAVE command causes the changes to be made to the solution file.
Multiplicative adjustments can also be made; in this case, use the word
MULT rather than ADD. Otherwise, the procedures is the same. Other,
more sophisticated adjustments are possible aswell, such as TREND adjust-
ments.

In order to display the current set of adjustments, use the commands:

PRINT ADJUSTMENTS - prints additive adjustments
PRINT ADJUSTMENTSMULT - prints multiplicative adjustments
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Further Analysis of Solution Results

To analyse solution results more fully series by series, copy them into the
Memory File (MEMF) using the COPY SOLUTION command:

COPY SOLUTION TO MEMF

in order to copy al the variables, or:

SFETCH mname=sname

to copy individual variables, where mname denotesthe nameto be used for
the memory file copy name and sname is the name of the variable in the
solution file. These names can be the same.

Oncethe solution hasbeen copied you can use MODL ER’ sregular facilities
for data analysis and display.

Defining Alternative Solutions

You can ater a solution using the READ ASSUMPTIONS and READ
ADJUSTMENT commands. Alternatively, to systematically change as-
sumptions already in the solution file, you can type:

CHANGE ASSUMPTIONS 8403-8604
INCR POPWA,8403: .1.2.3.4.5.6
INCR POPWA,8601: .7.8.9 1.0

DECR GRGNP,8403: 2222222222
SAVE

The most significant difference between the READ ASSUMPTIONS and
the CHANGE ASSUMPTIONS commands isthat the first replaces existing
valueswith the values you provide whereasthe CHANGE ASSUMPTIONS
command modifies existing values, incrementing or decrementing them by
the amounts keyed. Thus, for example, the existing values for POPWA are
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here incremented. However, asin the case of the READ ASSUMPTIONS
command, the changes are not made permanent until the SAVE command is
executed. Incidentally, theINCR and DECR optionsareonly two of several
possible options.

To compare solutions, make a copy of the solution file, then change the
assumptions and display a comparison table:

COPY SOLUTION TO NEWSOLO
CHANGE ASSUMPTIONS 8403-8604
INCR POPWA,8403: .1.2.3.4.5.6
INCR POPWA,8601: .7.8.91.0

DECR GRGNP,8403: 2222222222
SAVE

SOL VE 8403-8604

COMPARE SOLUTION TO NEWSOLO
PRINT SOLUTION COMPARISON

Comparisons Using the Memory File
To compare results in the Memory File you must rename individual

variables. For example, the series for GNP, employment and hourly wages
which were copied from the earlier solution could be renamed as:

RENAME GNP GNPO
RENAME EMPL EMPLO
RENAME WAGEPH WAGEPHO

Then, after copying a new solution into the Memory File:

COPY SOLUTION TO MEMF

you can plot comparative results such as:

PLOT APCT (4 WAGEPH),APCT (4, WAGEPHO0)
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You can also copy a named solution file to the Memory File, using the
command:

COPY SOLUTION solutionfilename TO MEMF

thus allowing you to copy a solution file that is not currently attached.

Using Solution File Datain Tables

The tables that have appeared in this chapter have been specialty tables.
However, you can create ordinary tables using solution filedata. What you
need to do isto include the command:

SOURCE SOLVFILE

among thetable definition commands. It generally should beamong thevery
first of these commands, before any commandsthat cause the actual retrieval
of data.

Copying Solution Filesto Data Banks

Thesolution filevalues can be copied to adatabank opened asaSTORAGE
bank, using either of the commands:

COPY SOLUTION TO DB
COPY SOLUTION solutionfilename TO DB

The data will be copied for the dates set using the SET DATES command.
The seriescopied will be either those designated by aVLIST command, or—if
no such command isinforce—all the model series. Itisalso possibleto copy
current solution file adjustments, either additive or multiplicative, using
commands of the form:

COPY ADJUSTMENTSTO DB
COPY ADDITIVE TO BD
COPY MULTIPLICATIVETO BD



