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Review



Expected Value = Value x Probability



Decision Making

1. Always Choose the Highest Value Option
2. Exploration versus Exploitation

BUT

3. Psychological factors have to be accounted for



  Computational Models 5 

Figure 1: The decision process for a choice among three actions 

 

0 100 200 300 400 500 
-2 

-1.5 

-1 

-0.5 

0 

0.5 

1 

1.5 

2 

Deliberation Time 

P
re

fe
re

nc
e 

S
ta

te
 

Threshold  Bound  

C  

A  

B  

C  

A  

B  

 

This dynamic decision process is known as a sequential sampling process 

(DeGroot, 1970). It forms the basis of decision models used in a wide variety of cognitive 

applications including sensory detection (Smith, 1995), perceptual discrimination 

(Laming, 1968; Link & Heath, 1975; Usher & McClelland, 2001; Vickers, 1979), 

memory recognition (Ratcliff, 1978); categorization (Nosofsky & Palmeri, 1997; Ashby, 

2000), probabilistic inference (Wallsten & Barton, 1982) and preferential choice 

(Aschenbrenner, Albert, & Schmalhofer, 1984; Busemeyer, 1985). 

Computational models for Decision Making. 

 Several artificial neural network or connectionist models have been recently 

developed for judgment and decision tasks: some placing more emphasis on the neural 

processing aspects (Grossberg & Gutowski, 1987; Levin & Levine, 1996; Usher & 

McClelland, 2002), and others placing more emphasis on applications to judgment and 

decision making (Holyoak & Simon, 1999; Guo and Holyoak, 2002; Busemeyer & 
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Fig. 3. Images of statistic parametric mapping for the contrast sports car4 small car projected onto sections of the standard T1-template of SPM 99
(all images: random e¡ects analysis, po 0.001uncorrected formultiple comparisons).T-values are color coded, regions are described by their respective
x, y, and z-coordinates in the standard T1-template inTable1.Bars on the right show the scaled fMRI signal intensity with s.e. not only for sports cars and
small cars but also for limousines.From above (marked in red circle): right ventral striatum, left orbitofrontal cortex, right fusiform gyrus and left lateral
occipital complex.
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cingulate (Table 1). For limousines vs small cars we found
significantly more activation in left lingual gyrus and right
dorsolateral prefrontal cortex, whereas limousines elicit
more activation in right insula and left lingual gyrus
compared with sports cars. No significant activation at our
chosen level of significance was seen for small cars
compared to limousines or sports cars.

DISCUSSION
In our study we wanted to test whether sports cars, which
as explained above signal higher reward than limousines or
small cars, elicit reward-related activations in the hypothe-
sized brain regions. We addressed this by comparing neural
responses associated with the presentation of sports cars vs
the presentation of small cars. This contrast revealed
significantly more activation for sports cars in brain regions
associated with reward and reinforcement, i.e. right ventral

striatum, left orbitofrontal cortex, left anterior cingulate and
bilateral prefrontal cortex. We also observed significant
activation in right fusiform gyrus and left lateral occipital
complex (Fig. 3).
Thus, our hypothesis of an activation of the reward

circuitry by attractive sports cars was confirmed. The
ventral striatum as well as the orbitofrontal cortex were
activated more by sports cars than by small cars. The
mean signal difference in ventral striatum for activation
elicited by limousines was lower than for sports cars
but higher than for small cars. This confirms that the
degree of attractiveness activates the above-mentioned
structures, as would be expected from their intermediate
attractivity scores. Given these results, the question
arises, why the reward circuitry would be activated by the
degree of attractiveness. Recently, it has been demonstrated
that passive viewing of female attractive faces activates
the ventral striatum in heterosexual male subjects [7].
From an evolutionary perspective there may be a good
explanation for the activation of the ventral striatum in
that attractive female faces can be regarded as a potentially
rewarding stimulus, i.e. the initiation of a social interaction.
This consideration can be supported by the recent
finding that reward anticipation leads to an increase of
ventral striatal activation [17]. It is a possibility that our
attractive car stimuli function as predictors of potential
social reward because the category of the car one owns is a
highly reliable predictor for social dominance and high
social rank [18].
We further suggest that cars are processed in a similar

way to faces. Evidence for this suggestion comes from
the fact that nearly all subjects described the headlights of
the cars as eye-like with the cars facing the observer. If
this is true, one might expect that attractive cars seen
from the back or the side would not elicit activation
in the ventral striatum. An interesting observation
supporting our suggestion is the activation of the fusiform
face area [19], especially by attractive cars in our study.
It has also been shown recently that car stimuli activate the
fusiform face area in car experts [20]. Thus, it remains open
whether activation of the fusifom face area is due to the
face-like appearance of the cars or expertise in processing
[21].

Sportscar Limousine Small Car
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Fig. 2. Mean attractivity rating. Mean rating scores of sports cars, li-
mousines and small cars as rated by the subjects during the fMRI experi-
ment. Sports cars were rated signi¢cantly more attractive than
limousines and small cars (F(2,33)¼ 68.299, po 0.0001).Mean attractivity
rating for sports cars 3.797 0.14, limousines 2.467 0.09, and small cars
2.037 0.08.

Table1. Regions activated in the random e¡ects analysis (po 0.001uncorrected) for the respective contrasts.

Contrast Region Talairach coordinates Z-score

x y z

Sports cars4 small cars L occipital gyrus "48 "78 0 4.63
R fusiform gyrus 30 "54 "15 3.78
Rventral striatum 9 3 "6 4.30
L orbitofrontal gyrus "3 33 "18 3.68
L anterior cingulate "3 45 12 3.50
R dorsolateral prefrontal cortex 45 15 30 4.08
L dorsolateral prefrontal cortex "45 3 36 4.27

Sports cars4 limousines L anterior cingulate "3 54 12 4.94
L occipital gyrus "42 "45 "6 3.44

Limousines4 sports cars R insula 33 "18 15 3.84
L lingual gyrus "6 "87 "6 3.77

Limousines4 small cars L lingual gyrus "9 "96 "15 4.86
R dorsolateral prefrontal cortex 54 15 30 4.04
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264 Cognitive neuroscience

Figure 1

Stimulus value is reflected in VMPFC activity. (a) The overlay map shows the peak activations in mOFC/ACC for three fMRI studies of goal-directed
decision-making. The peak from a study by Chib et al. [72] investigating decisions using consumer goods, food, and monetary rewards is shown in red.

Current Opinion in Neurobiology 2010, 20 :262–270 www.sciencedirect.com

Summary of three study all agree on the role of
Prefrontal Cortex in Decision-Making



System I
"Fast"

System II
"Slow"

Kahneman (2011)



System I



Sub-cortical structures 



System II



Medial 
Prefrontal 
Cortex (MPFC) 

Orbitofrontal 
Cortex (OFC) 

Posterior 
Cingulate Cortex 
(PCC) 

Ventromedial 
Prefrontal 
Cortex 
(vMPFC) 

Anterior 
Cingulate 
Cortex (ACC) 

The cortex 



Putting it together

Learned Stimulus Response Association (System I)

Exertion of Cognitive Control (if needed)(System II)

Response



Cognitive control and the PFC  

(Cohen et al., 2004)  

� Prefrontal cortex (PFC)  
subserves the function of the 
“task demand” units 
� Can sustain the activation of 

representations that “bias the 
flow of activity along task 
relevant pathways” 

� Models of PFC use recurrent 
connections 
� “Attractor dynamics” 
� Units with mutually excitatory 

connections can actively 
maintain themselves without 
external input 

 



30 

Cognitive control: Summary  
(Cohen et al., 2004)  



Logical versus Emotional Decisions

(and yet another problem with Huygens)



You and your childhood friend have the 
dream job. Hard work and persistence has 
you both in positions of management. For 

whatever reason, your friends attitude takes 
a turn for the worse and he makes a very 
questionable decision, putting five other 

peoples jobs in jeopardy. Your boss does not 
suspect your friend is to blame. His mistake 
will cost five people their jobs if you don’t 
step forward with what the truth. Either…



A)   Explain to your boss the truth, and save the five 
people’s jobs or… 



B) Remain silent and let the five innocent coworkers 
take the blame but your friend’s job remains safe.





A Quick Review of Emotion



















What is emotion?



1. Fight

2. Flee

3. Feed

4. Sex



Emotion

The Limbic System





Emotion

The Hypothalamus



The Hypothalamus



Hypothalamic functions

1. Control of the Pituitary gland – anterior and posterior

2. Autonomic control- sympathetic & parasympathetic
3. Temperature regulation

4. Fluid balance – drinking control
5. Eating control – feeding centre & satiety centre
6. Sleep and wake regulation – supra-chiasmatic nucleus

7. Sexual responses
8. Linkage to Limbic system



Emotion

The Pituitary Gland





Pituitary Gland

Growth
Blood pressure
Stimulation of uterine contractions during childbirth
Breast milk production
Sex organ functions
Thyroid gland function
Metabolism
Water regulation



Emotion

The Autonomic Nervous 
System





Emotion

The Amygdala













The neural correlates of maternal and romantic love

Andreas Bartels* and Semir Zeki

Wellcome Department of Imaging Neuroscience, University College London, London, UK

Received 9 September 2003; revised 5 November 2003; accepted 13 November 2003

Romantic and maternal love are highly rewarding experiences. Both

are linked to the perpetuation of the species and therefore have a

closely linked biological function of crucial evolutionary importance.

Yet almost nothing is known about their neural correlates in the

human. We therefore used fMRI to measure brain activity in mothers

while they viewed pictures of their own and of acquainted children, and

of their best friend and of acquainted adults as additional controls. The

activity specific to maternal attachment was compared to that

associated to romantic love described in our earlier study and to the

distribution of attachment-mediating neurohormones established by

other studies. Both types of attachment activated regions specific to

each, as well as overlapping regions in the brain’s reward system that

coincide with areas rich in oxytocin and vasopressin receptors. Both

deactivated a common set of regions associated with negative emotions,

social judgment and ‘mentalizing’, that is, the assessment of other

people’s intentions and emotions. We conclude that human attachment

employs a push–pull mechanism that overcomes social distance by

deactivating networks used for critical social assessment and negative

emotions, while it bonds individuals through the involvement of the

reward circuitry, explaining the power of love to motivate and

exhilarate.

D 2004 Elsevier Inc. All rights reserved.

Keywords: fMRI; Maternal; Romantic; Love; Attachment; Oxytocin;

Vasopressin; Dopamine; Reward; Faces; Amygdala; Theory of mind;

Striatum; Insula

The tender intimacy and selflessness of a mother’s love for her
infant occupies a unique and exalted position in human conduct.
Like romantic love, to which it is closely linked, it provides one of
the most powerful motivations for human action, and has been
celebrated throughout the ages—in literature, art and music—as one
of the most beautiful and inspiring manifestations of human
behavior. It has also been the subject of many psychological studies
that have searched into the long-lasting and pervasive influence of
this love (or its absence) on the development and future mental
constitution of a child (Alexander, 1992; Benoit and Parker, 1994;
Cassidy and Shaver, 1999; Fisher, 1998; Harlow, 1958; Hatfield
and Rapson, 1993). Yet little is known of brain areas and pathways

that correlate with this extraordinary affective state in the human. In
pursuing our studies of the neurological foundations of love (Bartels
and Zeki, 2000), we therefore thought it worthwhile to turn our
attention next to maternal love. Maternal and romantic love share a
common and crucial evolutionary purpose, namely the maintenance
and perpetuation of the species. Both ensure the formation of firm
bonds between individuals, by making this behavior a rewarding
experience. They therefore share a similar evolutionary origin and
serve a similar biological function. It is likely that they also share at
least a core of common neural mechanisms. Neuro-endocrine,
cellular and behavioral studies of various mammalian species
ranging from rodents to primates show that the neurohormones
vasopressin and oxytocin are involved in the formation and main-
tenance of attachment between individuals, and suggest a tight
coupling between attachment processes and the neural systems for
reward (Carter, 1998; Insel and Young, 2001; Kendrick, 2000;
Pedersen and Prange, 1979). This is confirmed by lesion, gene
expression and behavioral studies in mammals (Numan and Shee-
han, 1997). Interestingly, the same neurohormones are involved in
the attachment between mother and child (in both directions) and in
the long-term pair bonding between adults, although each neuro-
hormone may have distinct binding sites and may be gender-
specific (Curtis and Wang, 2003; Insel and Young, 2001; Kendrick,
2000). Such similarities, as well as the obvious differences between
the two kinds of love, lead one to expect a neural architecture that
differs between the two modes of love in some respects and yet is
identical in others.

To preserve continuity, we pursued our current study in the same
way as our previous one (Bartels and Zeki, 2000), namely by
measuring brain activity in volunteers who viewed pictures of their
infants, and compared this to activity evoked by viewing pictures of
other infants with whom they were acquainted for the same period.
In addition, we compared this activity to that when our volunteers
viewed their best friend and an adult acquaintance to further control
for familiarity and friendly feelings. Such an approach, we hoped,
would reveal what the two types of attachment have in common in
neural terms. In addition, it promised to tell us whether we could
associate functional brain activity related to attachment with cortical
and subcortical sites in the human brain that contain a high density
of the neurohormones oxytocin and vasopressin (Loup et al., 1991).
We were also curious to learn how the activity obtained here would
compare to previous neuroimaging studies on emotions, especially
those related to different aspects of reward (Aharon et al., 2001;
Breiter and Rosen, 1999; Breiter et al., 1997; Elliott et al., 2003;
Kelley and Berridge, 2002; Knutson et al., 2001; White, 1989)

1053-8119/$ - see front matter D 2004 Elsevier Inc. All rights reserved.

doi:10.1016/j.neuroimage.2003.11.003
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using a small volume correction (SVC) for false discovery rate
(FDR) (Genovese et al., 2002) with a threshold of P < 0.05
(corrected). The small volume consisted of a sphere of 10-mm

radius, centered on the most significant voxel of the clusters
activated in our previous study (Bartels and Zeki, 2000), or
centered on the midpoint of an anatomically defined structure in

Fig. 2. Deactivated regions with maternal and romantic love. The sections and rendered views show regions whose activity was suppressed with maternal love

(cO vs. cA) (top). These regions were the same as those that were deactivated with romantic love (viewing loved partner vs. friends) in our previous study

(bottom). All labeled regions reached significance at P < 0.05, corrected for small volume (for illustration, following thresholds were used—top: P < 0.05,

uncorrected; bottom: P < 0.001, uncorrected). Abbreviations: A = amygdaloid cortex, pc = posterior cingulate cortex, mp = mesial prefrontal/paracingulate

gyrus; mt = middle temporal cortex; op = occipitoparietal junction; tp = temporal pole.

Fig. 3. Overlap between activity of maternal love and romantic love. Activity obtained in this study (contrast: cO vs. cA) was colored in yellow and overlaid on

sections through a template brain, alongwith activity obtained in our previous study on romantic love (contrast: ‘loved partner vs. friends’) colored in red. Note that

all regions displayed here for romantic love also reached significance when only female or only male subjects were included ( P < 0.001, see Methods and text).

The activation of aCv with maternal love overlapped with activation of the same region in female subjects only in romantic love ( P < 0.005). For illustration, a–c

were thresholded at P < 0.01, and d with P < 0.05, to reveal overlapping activity in the caudate nucleus. hi = hippocampus. See Fig. 1 for additional abbreviations.

A. Bartels, S. Zeki / NeuroImage 21 (2004) 1155–11661158



Emotional Salience



The Capgras Delusion









x





So what is emotion?



Emotion in Decision Making:
The Ultimatum Game









Greene et al., 2004



Greene et al., 2004



Greene et al., 2004





The mood at Baileyville High School is tense with anticipation. For the 
first time in many, many years, the varsity basketball team has made it 
to the state semifinals. The community is excited too, and everyone is 
making plans to attend the big event next Saturday night. Jeff, the 
varsity coach, has been waiting for years to field such a team. Speed, 
teamwork, balance: they've got it all. Only one more week to practice, 
he tells his team, and not a rule can be broken. Everyone must be at 
practice each night at the regularly scheduled time: No Exceptions. 
Brad and Mike are two of the team's starters. From their perspective, 
they're indispensable to the team, the guys who will bring victory to 
Baileyville. They decide-why, no one will ever know-to show up an 
hour late to the next day's practice.

Jeff is furious. They have deliberately disobeyed his orders. The rule 
says they should be suspended for one full week. If he follows the rule, 
Brad and Mike will not play in the semifinals. But the whole team is 
depending on them. What should he do?



Michael had several friends including Roger and Daniel. Roger 
has recently met and started dating a wonderful lady named 
Phyllis. He is convinced this is a long term relationship. Unknown 
to Roger, Michael observed them at a restaurant several days 
ago and realized Phyllis is the wife of his other friend Daniel.

Michael is deciding whether to tell Roger that Phyllis is married 
when he receives a call from Daniel. Daniel suspects his wife is 
having an affair and since they and Michael share many friends 
and contacts, he asks if Michael has heard anything regarding an 
affair.



A pregnant woman leading a group of people out of a cave on a 
coast is stuck in the mouth of that cave. In a short time high tide 
will be upon them, and unless she is unstuck, they will all be 
drowned except the woman, whose head is out of the cave. 
Fortunately, (or unfortunately,) someone has with him a stick of 
dynamite. There seems no way to get the pregnant woman loose 
without using the dynamite which will inevitably kill her; but if 
they do not use it everyone will drown. What should they do?



Difficult versus Easy Dilemmas



Strategic Use of Decision-Making Systems



So what is the emotional system doing?

BIASING VALUES

Nothing has actually changed from our simple decision-
making model.



Factors That Impact Decision Making



Risk



• Risk – probabilities of different 
outcomes are known 
 
 

• Ambiguity – probabilities of 
different outcomes are not known 
 
 

• Partial ambiguity – partial 
information 
 

Non-certain outcomes 



risk aversion 

high probability low 
reward 

low probability high 
reward 

$40 

known probability 
low reward 

unknown probability 
high reward 

unknown probability 
ambiguity aversion 

known probability 

$110 

$0 

$0 

$110 

Experimental design 



Subjective value under risk 

19 subjects, random effect analysis P<0.01 P<0.001 

R L 

ACC / MPFC 

caudate posterior 
cingulate amygdala 



Neural Mechanisms of Decisions under Risk

78



Neural Mechanisms of Decisions under Risk

• Patients with damage to the ventromedial prefrontal cortex or 
the insula were more likely to gamble.

• The insula seems to be associated with an aversion to taking 
risks.

79



Ambiguity



• Risk – probabilities of different 
outcomes are known 
 
 

• Ambiguity – probabilities of 
different outcomes are not known 
 
 

• Partial ambiguity – partial 
information 
 

Non-certain outcomes 



risk aversion 

high probability low 
reward 

low probability high 
reward 

$40 

known probability 
low reward 

unknown probability 
high reward 

unknown probability 
ambiguity aversion 

known probability 

$110 

$0 

$0 

$110 



Experimental design 



Subjective value under ambiguity 

19 subjects, random effect analysis P<0.002 P<0.0001 

R L 

ACC / MPFC 

caudate posterior 
cingulate amygdala 



Discounting





The Illusory Value of Procrastination



The Neural Mechanisms of Delay Discounting



A Consistent Neural Basis for Subjective Value



Experience



Diagnostic Reasoning

A Universal Model of Diagnostic Reasoning
Pat Croskerry, MD, PhD

Abstract
Clinical judgment is a critical aspect of
physician performance in medicine. It is
essential in the formulation of a
diagnosis and key to the effective and
safe management of patients. Yet, the
overall diagnostic error rate remains
unacceptably high. In more than four
decades of research, a variety of
approaches have been taken, but a
consensus approach toward diagnostic
decision making has not emerged.

In the last 20 years, important gains have
been made in psychological research on

human judgment. Dual-process theory
has emerged as the predominant
approach, positing two systems of
decision making, System 1 (heuristic,
intuitive) and System 2 (systematic,
analytical). The author proposes a
schematic model that uses the theory to
develop a universal approach toward
clinical decision making. Properties of the
model explain many of the observed
characteristics of physicians’
performance. Yet the author cautions
that not all medical reasoning and
decision making falls neatly into one or

the other of the model’s systems, even
though they provide a basic framework
incorporating the recognized diverse
approaches. He also emphasizes the
complexity of decision making in actual
clinical situations and the urgent need
for more research to help clinicians gain
additional insight and understanding
regarding their decision making.

Acad Med. 2009; 84:1022–1028.

Diagnostic reasoning is the most
critical of a physician’s skills. As Nuland1

notes, “It is every doctor’s measure of his
own abilities; it is the most important
ingredient in his professional self-image.”
Yet the rate at which doctors fail in this
critical aspect of clinical performance is
surprisingly high. Autopsy findings have
consistently shown a 20% to 40%
discrepancy with the antemortem
diagnosis,2,3 and a third of these autopsies
would not have taken place if the true
diagnosis had been known.2 Despite
improved technology and an improved
evidence base in medicine, the
misdiagnosis rate detected through
autopsy studies has not changed
significantly during the last century.4

The contribution of diagnostic error to
patient morbidity and mortality is
significant, but strategies for reducing it
do not come easily to hand. The
development of clinical decision support
tools such as DXplain,5 ILIAD,6 Quick
Medical Reference,7 ISABEL,8 and many
others over the last five decades reflect

the effort to augment and improve the
diagnostic performance of clinicians.

Improving diagnostic reasoning would
seem to be an important goal for the
safety of patients; however, a major
impediment has been the variety of
approaches that have been taken toward
understanding the clinical reasoning that
underlies the diagnostic process. These
cluster into two main groups (see List 1),
following the historical division into
intuitive or analytical approaches toward
thinking, reasoning, and deciding.9,10 The
various approaches that have been taken
toward decision making have two
implicit purposes: first, to explain the
ways in which we think and, second, to
generate a practical approach to decision
making that has important clinical
utilization.

The intuitive approach leans heavily on
the experience of the decision maker
and, therefore, uses reasoning that
depends on inductive logic. Experienced
decision makers recognize overall
patterns (gestalt effects) in the
information presented and act
accordingly—action is recognition
primed.11 The experience of the decision
maker will determine how well the
information presented is interpreted as
the decision maker seeks to make sense of
the overall gestalt. Typically, such
decisions are made under uncertainty;
they employ heuristics or mental
shortcuts,12 and they may be made

quickly using thin-slice sampling (ie,
relying on instinctive first impressions).13

As we rarely have all of the information
necessary to make an informed decision,
such “rational” decisions have bounds or
limitations,14 but we do the best we can
under the circumstances. In recent years,
the intuitive approach has also come to
incorporate elements of evolutionary
psychology—the view that some of our
thinking is driven by cognitive modules
that are hardwired in the Darwinian
sense.15 Also, there is accumulating
interest in the role of preattentive, or
preconscious, mental processes—the
view that perceptual analysis can
effortlessly occur without deliberate
intention or awareness and lead to
judgment and action.16,17

The analytical approach, in contrast, takes
place under more ideal conditions, where
there are fewer boundaries and greater
availability of resources, resulting in less
uncertainty; decisions made under these
circumstances approach normative
reasoning and rationality more closely.
If all the relevant variables and the
parameters of test performance are
known, then one can use the Bayesian
method to calculate fairly exact
probabilities of the likelihood of a
particular disease. The analytic reasoning
mode is classically Popperian, with
hypothesis testing and deductive
reasoning; it is analytical, involves critical
thinking, and is logically sound.
Arborization, or multiple branching, is

Dr. Croskerry is professor, Department of
Emergency Medicine, Faculty of Medicine and
Division of Medical Education, Dalhousie University,
Halifax, Nova Scotia, Canada.

Correspondence should be addressed to Dr.
Croskerry, Department of Emergency Medicine,
Queen Elizabeth II Health Sciences Centre, Halifax
Infirmary, Suite 355, 1796 Summer Street, Halifax,
Nova Scotia B3H 3A7 Canada; telephone: (902)
494-6596; e-mail: (croskerry@eastlink.ca).

Academic Medicine, Vol. 84, No. 8 / August 20091022

Hruska et al., 2016



Hruska et al., 2016



Hruska et al., 2016



Novices
Analytic, Book Based Knowledge

Experts
Holistic, Experience Based Imagery

Hruska et al., 2016



Ownership



Krigolson et al., 2013



Krigolson et al., 2013



Win!

Krigolson et al., 2013



Krigolson et al., 2013



Fatigue



Howse et al., In Preparation



Howse et al., In Preparation



-4	

-3	

-2	

-1	

0	

1	

2	

3	

4	

5	
0	 100	 200	 300	 400	 500	 600	

Am
pl
itu

de
	(u

V)
	

Time	(ms)	

P300	Difference	Waves	
LOW	FATIGUE	

HIGH	FATIGUE	

The size of this 
response

is smaller when 
fatigued

Howse et al., In Preparation



Alcohol





Howse et al., In Preparation





Putting it All Together...



Evaluation and the Orbitofrontal Cortex

109



Values into Goals



Values into Goals



Goals into Plans



Strategic Use of Decision-Making Systems



Internally and Externally Guided Decision Making



Strategic Use of Decision-Making Systems



Plans into Behavior and Action



Goals into Plans



Strategic Use of Decision-Making Systems


