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Outline

1. Microdynamics of Choice
-- Learning, and the evolution of perceptions and tastes
-- Snap decisions

2. The Generalized Life Cycle Model
-- and its limitations

3. Process and Context in Choice Behavior
-- Nature, nurture, and sociality

4. Tactical Choice and Emulation 
-- Opportunities to influence behavior
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1. Microdynamics of Choice



Learning, and the Evolution of 
Perceptions and Tastes

• When facing infrequent choice situations (e.g., 
TV or car purchase), consumers rely on…
– Learning by Doing :  Draw upon analogies and 

exemplars from past experience

– Learning by Observing :  Acquire information from 
markets and social networks on the attributes of 
alternatives and the experiences of others

to construct expectations, form tastes, and 
choose decision-making algorithms 
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Snap Decisions

• Quick response is sometimes required to a 
rapid succession of choice opportunities; e.g., 
route and lane choice when driving a car, 
bicycle, or shopping cart

• Consumers may have strategic plans, and 
(semiconscious) tactical decision rules that 
adapt plans to current circumstances

• Choice opportunities are influenced by 
behavior of others in consumer networks 
(e.g., other drivers, cyclists, shoppers)
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2. Generalized Life Cycle Model

GLCM
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GLCM
The Workhorse of Economic Consumer Theory

• VT(at,kt) = Max ET � t� T e-� (t,T) U(yt,pt,kt) subject to 

� at = f(at,st,yt,pt,it), � kt = g(kt,pt,it)
• State variables : at (assets), kt (durable good stocks, 

knowledge, health,)
• Control variables : yt (consumption expenditure), 

it (investment vector -- continuous or discrete)

• External variables : pt (prices), st (transfer income), 
plus noise in discount factor � (t,T), felicity U(yt,pt,kt), 
and equations of motion f(at,st,yt,pt,it) and g(kt,pt,it)

• Demands xt = h(yt,pt,kt,it) = - Up(yt,pt,kt)/Uy(yt,pt,kt)
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Properties of the GLCM
• ET:  Economists often assume “rational expectations”

for unrealized disturbances and future prices, but 
other (behavioral) models can be used for the 
evolution of perceptions that determine the subjective 
expectation of future events 

• Dynamic stochastic program characterized using 
Bellman’s equation and valuation function VT, or in 
the continuous time version, using the Hamiltonian 
and Euler equations
– Computationally demanding, particularly with state vectors 

of high dimension, but scented Kalman filtering can help 
(Adams et al, 2001; Heiss, 2006)

• With latent components in kt, can be analyzed as a 
controlled Hidden Markov Model (HMM)

• Individual heterogeneity can enter utility, ET, latent kt



7/23/2010 Microdynamics of Choice 12

Economic Applications of GLCM

• In various specializations (Ando and Modigliani, 
1964; Hall, 1978; Hansen-Singleton, 1982; Wolpin, 
1984; Rust, 1987), the GLCM is the basis for the 
leading economic studies of consumer dynamics

• Permits study of consumption smoothing, saving, 
management of durables, dynamic discrete choice 
(through components of xt, it, kt)

• Putting wage rate in pt, knowledge and health in kt, 
and/or mortality risk in � allows study of labor 
supply, investment in education, health 
maintenance, etc.
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Should GLCM be the model of choice for 
marketing and transportation applications?

• PLUS:  Allows sensible modeling of major strategic 
decisions like education, occupation, children, 
purchase of large durables (e.g., automobile, house) 
– Substantial empirical support, but also evidence of …

• Endowment/framing/default effects
• Time-inconsistent discounting of the future
• Erratic risk assessment

– certainty premium 
– loss aversion 
– ambiguity-aversion

• MINUS:  Implausible as a model of snap decisions 
due to limits on attention and computation 
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Other Considerations
• PLUS:  GLCM can be redefined to accommodate 

many behavioral factors that are not explicitly 
“rational”, such as hidden (latent) components of kt
that encode salient memory and experience, affect, 
subjective perceptions, and habit 

• MINUS:  GLCM is silent on the process of 
expectation and preference formation

• MINUS:  The computational demands of GLCM 
limit its use in study of decision-making at the grain 
where many of the instruments of marketing and 
transportation system design operate
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The minuses outweigh the pluses

• Summary tool :  The GLCM may reasonably  
describe the end effect of the evolution of heuristics 
and analogies used in decision-making

• Nevertheless : It makes sense to study the 
elements of decision-making, and the dynamics of 
each element in the decision-making process

• Final objective :  Model explicitly the impact of 
marketing or transportation policy instruments on 
each decision-making element
– Consider the dynamic interactions of the elements:  Do 

forcing functions or cointegration drive the dynamics of 
choice?



3. Process and Context in 
Choice Behavior
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The Process of Decision-Making
• Recognize opportunities and constraints

• Collect and filter information, form perceptions

• Focus and refine preferences and targets

• Form a strategy or plan for the decision

• Tactical execution following the plan

• Realize outcomes, consolidate, reflect, and learn



Example: Dwelling Temperature Control 
(based on your personal experience, tastes, beliefs)  

• Recognize opportunities and constraints
– Thermostat and window settings, sweater on/off, fan

• Collect and filter information, form perceptions
– Energy prices, expected cost of different settings

• Focus and refine preferences and targets
– Comfort level, social responsibility, for different settings

• Form a strategy or plan for the decision
– Choose rules and settings 

• Tactical execution following the plan
– Realized demand for energy depends on settings, weather

• Realize outcomes, consolidate, reflect, and learn
– Adjust comfort range based on experience, cost
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The Context of Decision-Making

• Personal experience and recall

• Interaction with tight social networks – “family”
• Interaction with loose social networks – “friends”

– Preference-based networks – “social clubs”
– Opportunity-based networks – “co-workers”

• Market information and constraints
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The Nature of Statistical Dependence in the 
Choices of Members of the Same Network

• Ecological (correlated) effect of exogenous 
variables that are uncontrolled or unobserved

• Predetermined (contextual) effect of past 
peer behavior and exogenous factors

• Endogenous (field) effect of reciprocal, 
contemporaneous, equilibrium interaction 
with peers

• Selection effect of social network affiliation, 
position, and influence
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Interaction with Tight Social Networks

• Definition : High entry and exit costs (e.g., family)

• Joint constraints, joint production – the choices of 
others determines the opportunities available to a 
consumer 

• Strategic interaction – bargaining among network 
members determines outcomes. The consumer 
may place value on the bargaining process (e.g., 
fairness) and on outcomes of others (e.g., altruism)

• Status and rivalry within a tight social network may 
influence bargaining power and choices 
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Interaction with Loose Social Networks

• Definition : Low entry and exit costs (e.g., Facebook)

• Largely non-strategic interaction – the network is a 
source of information, exemplars, and reinforcement
– Network membership is endogenous, dynamic

• Network may form to develop and share information about common 
opportunities (opportunity-based field effect)

• Network may form to share and reinforce common tastes and 
interests (preference-based field effect)

• Affiliation and level of involvement with loose networks may be 
difficult to observe; value of network may depend on status

• Social networks may involve friends, acquaintances, rivals 

– Network may form around and focus on opinion leaders, 
early adopters
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Market Information and Constraints

• Choice constrained by products in the consumer’s 
consideration set

• Product information (price, packaging, advertising) 
enters perceptions

• Market (consumer network) conduct enters 
perceptions
– “We often decide on what stores and restaurants to 

patronize or what schools to attend on the basis of how 
popular they seem to be.”

A. Banerjee (1992)

• Market equilibrium induces feedbacks from 
individual choices that are mild unless driven by 
unobserved market-wide effects 

7/23/2010 23Microdynamics of Choice



7/23/2010 Microdynamics of Choice 24



4. Tactical Choice, Emulation, 
Learning



Tactical Snap Decisions

• Choice in markets often requires adaptive, 
tactical snap decisions, even when strategic 
goals are well defined
– Opportunistic purchase of goods on display
– Recourse when preferred good is unavailable
– Bargaining for products and prices
– Highway merge and lane changes when driving, 

or choice of supermarket checkout line

• Policy implications:  Attention grabbers, 
signage, defaults can influence choice 
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Tactical Decisions Advance 
Strategic Goals and Plans

• Moshe Ben-Akiva (2010):
• People often plan before they act

– Plans can be short-term (e.g. target lane), 
medium term (e.g. replace an old car) or long-
term (e.g. move closer to work)

• Actions depend on plans
– Actions can be: changing lanes, purchasing a 

new car, or moving to a new house
– Plans evolve over time, capture temporal 

dependence, explain timing of actions
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Modeling Strategic Plans 
and Tactical Decisions

• The GLCM may reasonably describe 
strategic planning
– Forward-looking and self-interested

• Tactical choices may use  “trigger” heuristics, 
with adaptive adjustment to plan targets 
given market conditions

• Perceptions are influenced by experience 
and observation, may be systematically 
biased
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Perception:  I often have to change lanes to 
escape being stuck in the slow lane

• Redelmeier and Tibshirani (1999):
– “We … videotaped traffic sequences by mounting a 

camera in a moving vehicle and filming the side-view 
perspective of the next lane on a congested road. When a 
section of videotape showing a slightly slower average 
speed in the next lane was screened to driving students 
(n = 4120), 70% stated that the next lane was moving 
faster and 65% said they would change lane if possible.”

• What causes this common misperception?
– Psychophysical effects
– Extension effect: time rather than distance averaging
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Psychophysical effects

• An overtaken vehicle is quickly out of sight (and out 
of mind), and an overtaking vehicle is a visible source 
of irritation until it disappears ahead

• Losses from the “status quo” outweigh gains, and are 
more memorable

• Objects moving toward humans (and other animals) 
in their visual periphery induce more attention and 
stress than objects moving away in their central 
vision

30



7/23/2010 Microdynamics of Choice 31
31

Blue 
Lane

Red 
Lane

31

All drivers are being 
passed 58% of the time!



Modeling Snap Tactical Choices

• From brain science :  Snap perceptions and 
decisions involve “supercritical”, “hair-trigger”
neural firing patterns
– Observed in vision, and the explanation for some optimal 

illusions
– Snap response presumably evolved because of it is 

defensively protective

• Clear neurological separation of high frequency 
snap choices and lower frequency plan formulation 
and revision
– Mental processes are not necessarily consistent
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Adapting The GLCM Valuation Function

• In full dynamic stochastic programming mode, the 
valuation function in Bellman’s equation, 

VT(at,kt) = Max ET {U(yt,pt,kt)

+ e-� (T+1,T) VT+1(at+f(at,yt,pt,it),kt+g(kt,pt,it))}, 
is determined structurally by backward recursion

• In tactical, heuristic mode, consumers may optimize 
one or two periods ahead using “rough-and-ready”
adaptive approximations to the valuation function

• Emulating the decisions and revealed valuations of 
others, particularly social network leaders, is a 
heuristic that saves attention, computation
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Emulation

• Affiliation with social 
networks, limiting 
choice by emulating 
network leaders, saves 
attention, reduces error

• Competitors in bicycle 
racing form a pellaton
that provides an 
energy-saving, choice-
limiting environment – a 
model for choice in 
networks?

Affiliation is voluntary, and 
endogeneous “break-aways”
often form new pellatons
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How Do Network Effects Influence Choice?

• Dugundji & Walker (2005), Walker et al (2010) enter 
neighborhood and affinity network effects in a 
commuter mode choice model for Amsterdam

• Network effects may be due to 
– Conformity to behavior of network members due to 

interactive preferences (preference-based field effect)
– Shared information, perceptions (opportunity-based field effect)
– Unobserved supply-side constraints (ecological effect)

• The authors find that both neighborhood and affinity 
network field effects are significant, The second study 
addresses the “reflection problem” to untangle 
ecological and field effects and consistently estimate 
field effects

35
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BDM “Field” Effects

• Manski (1993), Brock-Durlauf (2001), Li-Lee (2009)
• Discrete choice y = ±1

Utility U(y,xiy) = 2xjy� – � avgk(y – � ik)2 + � y

individual i has a quadratic disutility of a choice that 
deviates from her expectation � ik for the choice 
made by each member k of her social network

• If � 1 – � -1 is a logistic disturbance, xi = xi1 – xi-1,
Prob(y | xi) = 1/(1 + exp(-2y(xj� – � avgk� ik)))

• If expectations are rational, all � ik = � and 
� = avgi (Prob(1 | xi) - Prob(-1 | xi)) 

= avgi tanh(xi� + �� ) 
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Equilibrium with field effect

• Equilibrium always 
exists, highly 
sensitive to field effect

• Unique if � < 1, 
otherwise one or 
three equilibria, with 
the middle one 
unstable

• Same pattern if 
expectations are 
dynamically adaptive
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Estimation of Field Effect Coefficient �

• Field effects are endogenous unless 
– (1) their impact is lagged and unobserved factors 

(e.g., omitted variables) are serially uncorrelated, 
or 
– (2) the social network is so large that the actions 

of individual members are negligible, and there 
are no network-wide unobserved factors 

• Estimation Approaches
– Maximum likelihood estimation with embedded 

solution for equilibrium (Li & Lee, 2009)
– BLP two-stage estimation (McFadden, 2009)
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BLP Estimation

• Suppose distinct, isolated social networks 
are observed 

• Estimate a logit model for choice by i in 
network n, with xin and network-specific fixed 
effects � n as explanatory variables

• Regress estimates of the fixed effects � n on 
network average x.n and observed network 
realizations of � n
– Use IV with instruments x.n and network-level 

exogenous variables that do not enter utility; 
e.g., supply-side constraints and prices at the 
network level
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Extensions

• The BLP method is useful to check for exogenicity even if 
expectations are lagged and arguably predetermined 

• The BLP method is useful when stated subjective 
expectations are elicited from network members

• The BLP method can be applied when the formation of 
perceptions is not necessarily rational

• The BLP method does not handle selection due to 
endogenous network affiliation – the pellaton breakaway 
problem

• In principle, network affiliation can be modeled as a 
matching problem with BDM utilities

• Finding good models and econometric methods for 
breakaways and endogenous network affiliation is a problem 
awaiting solution 
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Conclusions

• Consumer’s decision processes can be 
broken down into stages

• Each stage has its own context and dynamics
• The Generalized Life Cycle Model (GLCM) 

may give a good characterization of results of 
long-term choices, but not snap choices

• Social network interactions and emulation are 
strong elements in choice behavior, with their 
own dynamics (e.g., pellatons, breakaways) 
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