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. System.c Analysis and Model Synthesis
B« Simulation: Ensuring its credibility
Y. System Scientists: Executives in disguise

D. LEXYCON

A. Simulation (dynamic, stochastic): A generator of realisations from a time serias; or sto-
chastic process, of qenerally unknown characteristics.

B. Credibility: That quality of a literal model which is extablished as m resuli of:
(15 its concise, lucid, logical. and unambiguous expression; and,
(2) its precise reproduction of the simuland®s observable behaviour.

C. System: A collection of intercdependant and {nteractive elements which together behave in a
collective effort to attain soms (usuaily specifisbla) goal.

D. System Science: The search for axplanations for (i.e., credible models of) systemic beheviour.
o« Simular: Of, or having tc do with, a simulation model. In contrast with:
F. Systemic: Of, or having to do with, the system (or asimuland).

G. The Scientific Method: The operational proczdure by which man augments his knowledge of the
World:

1. Systems egnalysis - The isolaticn of the salient components, interactions, relationships,
and behaviour mechanisms of a system;

I11. System synthesis - The grammatic=l and logical organisation of tihe literal representation
of a system's behaviour, in accordance with the findings of the preceding systems analysis stage;

11I. Verificatinsn - the comparison of the model's responses with those anticipated if indeed
the model's structure were programmed as intended;

IV. Validation - the cumparison of recorded ohservetions of the simulend with the simular
responsas emanating from independently seeded encounters of the verified modsl; thereby sstab-
lishing the verisimilituds of the model and the modelled;

V. Inference - ths fifth (and most rewarding) stage of a model's development, concerned with
designed, simular experimentation, smploying independently seeded encounters with the verified
and validated model.

a. Null stage - At the outset of a scientific w.guicv, a statement of modelling goals, acw
knowledging the system scientist's accumulated neural recording of his religious, societel, and
cultural upbringing, plus that of his personal experience with nature and that of his exposure
to precedent scientists via educational institutions and their libraries.
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ne SYSTEMIC ANALYSIS AND HUDEL SYNTHESIS

I. SYSTENS ANALYSIS

A. Definition of systemic goal(s). .

B. Delineation of primary systemic attribute(s).

C. Study of primary systemic event(s). .-

D. Specification of secondary systemic attributes.

E. Determination of secondary systemic events.

F. £t Cetera: The Uncertainty Principie of
Modelling.

G. Circumscription of boundery for systemic
feedback mechanisms.

£ Nots Agsjde: The Cornmerstone of Successful Kodel-
4ing is the set of instructions for ths cocilection
of data that shall be required by the programmad
{written) modal.

IT. SYSTEM SYNTHESIS

A.

B.
c.

The Simulation's Executive Algcrithm.

[cf: Figure 2.7.

Definition of state vmeriables.

Farmulation of operationally defined event

algorithms (excgenous and endogenous):
1. Test sectiong
2. Actiocn section;
3. Report ssction.
D. Stochasticity - seasd phyla:
1. Histograms;
2. POF's;
3. Series records;
4, Stochastic process.
E. Specificetion of initial conditions.
Fo Selection of an ad hoc sinulation programming
language.

A Note Aside: “odel completion can be considerably
expedited by means of contemporaneous programming
and deta coliection efforts. [Cf: Figure 2.].

8. SIMULATIONs ENSURING ITS CREDIBILITY

I1Y. MODEL VERIFICATICN

A. Grammatical rectification.
1. Urthography: at the keypunch machine.
2. Syntactic analysis.
B. Logical veracity.
1. Ambiguity exclusion: the language faults
correctod.
2. Determinicstic verification tests.
C. Fundamental Principiuvm of Seeding
1. Random samples.,
2. Une-sample statistical tests.
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D.

The Cycling Between fodelling Stages.
{Cf: figure 1. ]

Tv. hUDEL VALIDATIUH

Ae

The Simuland Sov ledt The Uncertainty Prin-
ciple of iwdelli - Revisited.

3, ihe General Frin. sium of Seedings
1. Experimental e.cor.
2. Tuo-sample statistical tests.

C. The Cycling Among rodeliing Stages.

[crs Figure 1.

Figure 2. THE SIMULATION ALGORITHM
{or: CYBERNETICS GF EFFECTIVE EXECUTIVES)
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Y. SYSTEM SCIENTISTS: EXECUTIVES IN DISGUISE

Ve INFERENCE

A. Mocelling Gealss The Null Stage Revisitad.
8. Analysis of Static Effects

1. Point and interval estimetion of distri-
butional properties. '

2. Foracasting the distribuiion of systemic
yialds,

3. Prediction of ths significencae of diffarsn-
ces in gystemic operating conditions:
Analysis of varisnce, regrassion, multi-
variste analyses,

4. Foretelling preferabilities among oparating
conditionss
ultiple ranking and comparison tachniques.

5. Prophesying optimsl opsreting conditicns:
Response surface mathodology.

C. Analysis of Dynamic Effects

1. Trend predictions: their disclosurs and
removal,

2. Systematic fluctuations: spectral analysis.

De The Augmentation of Human Knowledge

[cf: Figure 1.].

MANAGEMENT IN SCIENTIFIC PERSPECYIVE

A. Planning: The Scientific Method [Cf: Fiqure 1.]
Be Programming: Ths Executive Algorithm
[cFs Figure 2.]
C. Budgetings The Regrettable, but {Jecessary,
Constraint.
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