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The ABS Modelling Life-Cycle?

1. Problem Articulation

/ (Boundary Selection)

5. Policy
Formulation
& Evaluation

A\

4, Testing 3. Formulation

N -

2. Dynamic
Hypothesis

System Dynamics Modelling Process (Sterman, 2000, pp. 87)
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OR and ABS Paradigms

OR Emphasis ABS Emphasis

Empirical basis Theoretical basis

Thinking about the real

Improving the real world world

Data collection and Dynamic hypotheses

analysis

Validation: sufficient Plausibility: seeming
accuracy for purpose reasonable or probable
Implementing findings Learning/understanding

So are they commensurable?
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‘Empirical’ ABS?

Stage 1 K n OWI e d g e B dse d
Understanding the process I m p roveme nt

and the decision-

operations system

# Decisions taken

) Provide input to the
under scenarios

VIS 1n place of
(data sets held for ¢he decision-makers
cach decision-maker) \_ /N

. Seek improvements

Trains Al model

Represent the decision-making
................................... strategy of each decision-maker

Warwick Business




A Standard OR Model
A Lorry Loading Bay Problem

I T

Lorry

park Bay 1 Bay 2 Bay 3 Bay 4
Capacity Capacity Capacity Capacity
10 20 20 10
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A Standard OR Model
A Lorry Loading Bay Problem:

Decision tree derived from example cases using a
simulation model

Lorry Size Outcome
<l1 Lanel =0 1
Lanel >0 4
>= 11 Lane2 =0 2
Lane3 =0 3
Lane3 >0 0
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An Empirical ABS Model
Agent Based Simulation of Supply Chains

—_—

Market
demand

Supplier
o)
Retailer

Sole product of perishable nature
No left-over inventory can be carried over from one period to the next

»  Material

————— »  Funds

................... > Information
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An Empirical ABS Model

Newsvendor Problem (Stackelberg Game)

Numerical Example:
Manufacturing cost, c=50 Selling price, p=250
Good will cost, g=1 Demand, D ~(u=140, 0=80)

Under centralised operation: m = 24,900
Under decentralised operation: m = 21,166

Efficiency = 21,166/24,900 = 85%
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An Empirical ABS Model

Suppliers (W), =a) +a’ -w(t-D+a' -q(t-D+a -P(t-1)
Retailers (a()), =B, + B -wt)+ B} -q(t=D)+ B} -d(t=1)+ B} - P(t-1)
Efficiency scores

F
= RET, RET, RET, RET, RET opy
cup, |0132(0.055) |0.812(0.087) |0.572(0.110) |0.911 (0.059) |0.572 (0.110)
1
[+0.026] [£0.037] [+0.050] [+0.027] [+0.051]
cup, |04281(0.120) 0.918 (0.060) |0.756 (0.089) |0.892 (0.064) |0.798 (0.084)
2
[+0.055] [+0.041] [+0.029] [+0.039]
cup. |0:822(0.080) 0.941 (0.053) |0.857 (0.072) | 0.946 (0.051)
3
[+0.037] [+0.024] [+0.033] [20.024]
<up._| 0004 (0-007) |0.705 (0.100) |0.387 (0.106) | 0.923 (0.055) |0.85 (0)
OPT
[+0.003] [+0.044] [+0.049] [+0.025] [+0]
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‘“Theoretical’ OR?
NetLogo model of spread of HIV
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ABS and OR Commensurable?

Empirical Theoretical

OR 2

ABS 2

Commensurate
zone
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