ASSIGNMENT 4

4.1.

a) Draw a stock and flow diagram for a system that consists of a stock and a net inflow. The net
inflow is determined by the deviation between a constant desired stock and the actual stock, the
difference is divided by an adjustment time. The adjustment time is constant and equal to 5 time units.
Write an equation for the net flow.

b) For what values of the desired stock and the actual stock is the net inflow zero? Use the equation
for Net flow to explain in what direction the stock will develop if the desired stock is higher than the
actual stock.

c) Assume that the desired stock is constant and equal to 10 units. Construct and use a structure graph
for the net flow to explain in what direction the stock will develop for different values of the stock.

d) In the diagram below sketch the development for the stock when the desired stock develops as
shown in the figure. Assume that the initial stock value is zero. Use the method with tangents and the
63% rule. Show the stock development and show the tangents that you use! Be as accurate as you
can, but do not use a calculator or Stella.
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e) Look at the development of Stock in part d) and make a rough sketch of how the net flow develops
(hint: use the formula for the net flow to reason).

f) Do not start working on this question before you have finished the preceding ones. Model the above
system in Stella with adjustment time=5 time units and simulate the development over time. To model
the desired stock use Step functions that add to or subtract from the current value of the desired stock
at the appropriate points in time. Make sure that you make a proper choice of DT and/or integration
method.

Note: If you get clearly different results in f) and e), that is a hint to you as a modeler that something
is wrong. Either you do not understand behavior well in e), or you have made a mistake when
simulating in f). Hence you see that it is important to develop intuition for behavior in order to detect
errors in simulation models, and to understand and explain simulation results.

g) Simulate the model with the desired stock=1.0*time. Then simulate the model with Desired Stock=
10+SINWAVE(Amplitude, Period), where Amplitude=5 and Period=4. Comment on the relationship
between the desired stock and the actual stock. (SINWAVE is a function of time. If you do not know
about sine waves from before, it is sufficient that you look the time graph for the desired stock to see
how it works.)



h) In the diagram below sketch the development for the stock when the desired stock develops as
shown in the figure. Assume that the initial stock value is zero. Use the method with tangents and the
63% rule. Show the stock development and show the tangents that you use! Be as accurate as you
can, but do not use a calculator or Stella.
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4.2.

In economics, a typical assumption is that prices are set such that demand and supply are in
equilibrium. A dynamic model is needed to understand how prices change over time in cases of
imbalances between supply and demand. Models may differ between markets: department stores
typically operate with posted prices that change only slowly while prices set in auctions may change
from minute to minute. Consider the Stella model described by the equations below (you may look
up Sterman’s textbook page 816 for further details). A more complete model would also include
effects of price on supply and demand. That is left out in most of this assignment.

STOCKS:
Anchor(t) = Anchor(t - dt) + (Updating_of _anchor) * dt
INIT Anchor = 10

INFLOWS:
Updating_of_anchor = Gap/Time_to_update_anchor

AUXILIARY VARIABLES AND CONSTANTS
Time_to_update_anchor =1

Gap = Price-Anchor

Price = Anchor*Adjustment_for_demand_supply_balance
Adjustment_for_demand_supply_balance = 1.05

The time unit is months. Notice that this is yet another example of a feedback process of the anchoring
and adjustment type; the anchor is an average of easily observable recent prices and adjustments are
made for the current supply and demand balance.

a) Use Stella to create a SFD from these equations.

b) Is the model linear or nonlinear? Are there balancing (counteracting) and/or reinforcing loops?

c) First assume that demand exceeds supply such that there is an upward pressure on price:

Adjustment_for_demand_supply_balance =1.05. Before drawing a structure graph, which loop will
dominate with this parameter value? What behaviour will follow?



d) Draw a structure graph of the net flow to analyse behaviour for the case in point c), with
Adjustment_for_ demand_supply_balance =1.05. Hint: Show structure graphs for each of the two
loops separately before you draw a graph for the net flow. Use the structure graph for the net flow to
reason about the behaviour that this system will produce.

e) Next assume that Adjustment_for_demand_supply_balance = 0.95. Construct a newstructure graph
for the net flow and use it to reason about behaviour.

f) Simulate the model for the two values for Adjustment_for_demand_supply_balance (0.95 and 1.05)
and show the behaviour of the price anchor in one and the same diagram (double click the graph and
tick off Comparative to show both runs in one diagram. To reset the comparative graph, choose
Model>Restore>Graphs and tables). Are the results consistent with your analysis? If not, reconsider
your analysis and/or your simulation model.





