
Six types of equations are available with the DYNAMO lan-
guage: level (L), rate (R), auxiliary (A), supplementary (vari-
ous designations), initial-value (N) and constant-value (C)
equations. Level and auxiliary equations define the state variables
at time K (designated .K), such as the level of inventories or

prices. Rate equations define the rate of change in variables
which affect the state variables. The suffix .KL refers to the
rate of change in a variable between time K and time L. The
time interval between K and L is of length DT. Rates of change
in a variable are assumed to remain constant within a given DT
but can vary between DT's. Initial-value equations are used to
define the original values of all system variables and constant-
value equations are used to specify the values of parameters ap-
pearing in level and rate equations. The relationship between the
levels and rates of change of variables is illustrated in Figure 3.

An assortment of standard DYNAMO functions can be used
to generate a specific behavior for a variable. Functions applied
in this study include the TABHL, RAMP, PULSE and DELAY
functions. The TABHL function specifies the values of one vari-
able corresponding to a range of values of another variable. A
RAMP function is used to increase or decrease a variable by a
constant amount per DT. The PULSE function permits a vari-
able to change (increase or decrease) periodically by a constant
amount. The DELAY function is used to delay the response of
one variable to changes in another variable. The higher the
order of the delay the more delayed the response. Mathematical
formats for these four DYNAMO functions are given in Ap-
pendix A.

Production

The milk production rate (MPR) is the product of expected
milk utilization (EUU) and the delayed production incentive
(DPI). Expected milk utilization is the sum of a seasonal com-
ponent or total milk utilization (EU) and the secular trend in
Class I utilization (CIUTR) expressed in millions of pounds.
The seasonal component was computed by averaging 1966-69
monthly utilization of all milk after removing secular trend
(Figure 4). Secular trend was removed by subtracting (116.7)
(t), t=1, . . . , 48, from actual monthly utilization where 116.7
is the average monthly increase in total utilization over the 1966-
69 period.4 Separating the seasonal and secular components of
utilization allows one to investigate the effects of changes in one
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