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Abstract 
Look-ahead reasoning leads to unmanageable decision trees due to the large number 
of possible actions and events. However, in decision practice, people reduce the 
complexity of the tree by using as much as contextual information as they can. In 
this paper, we explain and model the different ways of using contextual knowledge 
to reduce decision-tree complexity. From a theoretical viewpoint, we introduce first 
the notion of action robustness and action postponing. As a consequence, the 
reasoning moves from look-ahead to diagnosis and relies on macro-actions. Then, 
we illustrate how context can be modeled and used to simplify decision trees 
according to the notions introduced in the frrst part. 
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1 INTRODUCTION 

We have claimed elsewhere (Pomerol and Brezillon, 1997) that multicriteria DSSs 
offer an interesting frameworlc for studying the reasons that prevent decision makers 
from practically using DSSs, whether these DSSs include knowledge-based 
modules (see also Brezillon and Pomerol, 1996, for a survey on this topic in the 
framework of knowledge-based systems) or not. Some of the main weaknesses 
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mentioned include: ( 1) the over simplification of the considered alternatives and (2) 
the lack of attention paid to contextual issues. In this paper, we examine these 
questions from a theoretical point of view and. starting from examples taken in an 
application in subway control, we try to classify the different aspects of the 
problem. 

The paper is organized as follows. In Section 2, we introduce, on the basis of 
real-world examples, how actions may be postponed after moves of nature, and how 
decision makers are led to diagnosis. Section 3 presents the notion of robust action 
and fully expanded alternative and the way in which decision trees may be 
simplified. Section 4 is concerned with the contextual issues involved in scenario 
thinking. In this last section, we discuss first the relationships between context 
modeling and diagnosis, and, second, how context can be used for the simplification 
of a decision tree. 

2 QUESTIONS ARISING FROM EXAMPLES 

Few multicriteria DSSs tackle decision problems with a large number of 
alternatives and/or with uncertainty on the alternatives. Indeed, most of DSSs deal 
with a small number of alternatives, known with certainty. A typical example, very 
often used in textbooks, is the choice of a car. The decision maker has to choose a 
car within a set of about ten known and well described cars. However, the choice is 
much more difficult in many real situations. Let us think about the choice of 
introducing or not a new product, the choice of the features of a privatisation law 
(Levine and Pomerol, 1989), or the design of a good railway timetable (Pomerol et 
al., 1995). Gilboa and Schmeidler (1995) mentioned the choice of a baby-sitter or 
Clinton's decision about Bosnia. What characterizes such situations is, frrst, the 
uncertainty about competitors and about the possible reactions of many other 
agents (for example, unions in the case of a privatisation law or other countries, in 
the Bosnia case). This uncertainty is generally modeled as uncertainty about the 
moves of nature. From these examples, it appears that the choice at hand in 
many real situations is the choice between scenarios. These scenarios constitute 
sequences of decision maker's and nature moves. Unfortunately, the examination of 
all possible actions and events becomes quickly computationally unmanageable. In 
Section 3, we will bring some ideas to cope with the combinatorial explosion of 
scenarios in a practical way. 

Another interesting behavior of decision makers is that they try to postpone 
the action after the nature moves. In our application in subway control (see 
Section 4 for a presentation), operators undertake only actions they are obliged to 
undertake (Brezillon et al., 1997). Meanwhile, they try to get more information to 
transform chance nodes into certainty and carry out the actions at the leaves of the 
decision tree after most of nature moves are known. Another intetpretation of this 
phenomenon is that operators try to diagnose carefully in which branch of the tree 
they are. They tend to gather the maximum quantity of contextual information 
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to match the beginning of an already recooJed branch with the perceived situation. 
This is a typical case of diagnosis of the cwrent situation before action. Each 
recognized state triggers an action according to a kind of recooJed table resulting 
from operator's experience (Pomerol, 1997). Then, the question of the quality 
diagnosis of the current state arises and leads to the question concerning the number 
of possible states according to context. Here, operators use contextual knowledge to 
circumscribe a subset of possible states because the whole number of possible 
states is potentially very important 

The second issue, which we address here, is the difficult problem of context 
modeling. In a previous paper (Pomerol and Brezillon, 1997) we stressed that 
multicriteria DSSs should pay more attention to context Actually, there are many 
relationships between context and multicriteria decisions. A first one is, as in any 
system, the question of the modeling: What are the limits of the systems? What 
parts of the context are relevant or not? Has every relevant contextual trait been 
involved in the system during the knowledge acquisition and how could the 
knowledge acquirer establish it? Moreover, did the modelers address the very 
important question for on-line systems: Is the system able to recognize its validity 
domain, i.e. its context of use and is the system able to know that a given situation 
is outside its contextual designed range? 

Another aspect of the contextual dimension of multicriteria DSSs is the 
multicriteria framework itself. It has been observed for a long time that, depending 
on the context, criteria may be changed into constraints, constraints into objectives 
and, more surprising, objectives into alternatives. This last point refers to the so
called 'value thinking' of Keeney (1992). We pointed out that context affects more 
relationships between concepts (alternatives, criteria, constraints) than the core of 
the concepts themselves. Starting from an example drawn from an application, we 
try, in Section 4 to bring some tentative answers to these questions. 

3 MANAGING SCENARIOS 

In the framework of classical decision theory, the decision maker chooses an 
alternative, the nature move then occurs, and the decision maker, accordingly, gets 
his/her result. Nowadays, the decision maker does not choose a simple alternative 
but a policy according to different events that might occur at different moments. 
This is what we call a scenario as represented in Figure 1. 

In Figure 1, {ao. an if en, a22 if e12. etc.} is the beginning of a scenario 

when two events en and e 12 are possible at the ftrst chance node. Indeed, events 

and alternatives happen to be very numerous and the decision maker faces a 
combinatorial explosion. In mJer to manage this combinatorial explosion, the 
question is how oo people reason practically? According to our examples, we 
suggest two ways of coping with the combinatorial explosion in scenario 
development 
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Figure 1 Scenario development 

The ftrst way of thinking was observed in the system for evaluating timetable 
robustness (Pomerol et al., 1995) and in previous systems as for the choice of a 
privatisation law {Uvine and Pomerol, 1989). The characteristics of these samples 
are the existence of a large number of events whereas the number of alternatives is 
relatively small (about ftve). The decision maker can, theoretically, define many 
sub-actions for each branch of an event node. However, he rather tries to define only 
one action that is good enough for all the branches of a chance node. Following 
Roy (1997), we propose to call this notion of 'good enough for every possible 
realization of the chance node' robustness. That is, a selected action following a 
chance node is robust as long as it gives 'good enough' results against any event 
associated with the chance node. In this case, the decision maker can skip the 
chance node and the tree is flattened as shown in Figure 2 where the action a 1 is 

robust relative to the two realizations e11 et e12 of the chance node e1. 

The tree being flat, the decision maker can then think in term of a sequence of 
actions. This is the reason we coined the term 'fully expanded alternative' to 
describe this type of 'alternative.' We used the word 'alternative' because, after 
reduction, the resulting scenario is made of a sequence of sub-actions. One may 
wonder how the decision maker reaches the conclusion that a sub-action is 
sufficiently robust Again, from a theoretical point of view, the decision maker 
ought to use a folding-back procedure and a pessimistic choice criterion such that 
max-min of minimax-regret. It now seems that a psychological process intervenes 
in many cases. During this process, the decision maker tries to persuade himself 
that event probabilities, which do not favor the 'robust' alternative chosen, are very 
low. This search for dominance has been pointed out by Montgomery (1983, 
1987). Montgomery (1983) describes different ways used to bolster attributes 
(events in our frameworlc) that back an alternative while the ones that do not hick 
them are more or less discarded. 
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Figure 2 Transfonning a tree by using a robust action a 1 

• ... ' , 

In the case of timetable robustness, at each chance node the choice for a robust 
action was made by an expert system that, depending on various infonnation 
pieces, gave what seems to be the better (i.e. the most robust) action. For the 
choice of a privatisation law, as well as for the introduction of a new product, most 
of chance nodes actually model the behavior of other agents (unions, competitors, 
etc.). In systems previously mentioned, the other agents were modeled ard 

simulated by knowledge-based systems. Then, according to the possible moves of 
other agents, an action was chosen, either for its robustness or because the expert 
system reaches the conclusion that the other agents should behave 'almost 
certainly' in a given direction. 

When an expert system carries out the redoction of the decision tree, its 
reasoning involves many contextual infonnation pieces. This is the second way to 
reduce combinatorial complexity in decision trees. We think that the decision maker 
can replace subtrees by a simpler sequence of actions by using two types of 
reasoning: case-based reasoning and scripts. 

Case-based reasoning is now well-known in artificial intelligence (e.g., see 
Kolodner, 1993) but it has rarely been used for decision, probably due to a lack of 
theoretical framewOIX (see Gilboa and Schmeidler, 1995, Tsatsoulis et al., 1997, 
and Monnet et al., 1998, for such fonnalization attempts). 

In the next section we develop the idea of using contextual infonnation to 
manage the inherent combinatorial complexity of scenario thinking. As mentioned 
in Section 2, another way to cope with the multiplicity of events is to try to put 
forward the action at the end of a sequence of chance nodes. Theoretically, this does 
not change the situation (see Figure 2). However, practically, it does because 
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people try to capture as much information as they can to transform chance nodes 
into certainty by determining which events occurred. The decision problem is, thus, 
transformed into a diagnosis problem. The question is now that of the quality 
diagnosis of the current state and of the shrewdness of the representation, relative to 
contextual information. This leads to a large number of possible current states arxl 
the diagnosis problem is not easier to handle than tree development. In many cases, 
this also raises the question of context representation. 

4 CONTEXTUAL ISSUES IN SCENARIO THINKING 

4.1 Context modeling and diagnosis 

Context plays an important role in diagnosis reasoning. The reason for this is that 
reasoning activities rely heavily on experience that is generally not made explicit 
and gives a contextual dimension to knowledge. However, a clear defmition of 
context remains to be found (Brezillon, 1996). One reason is the existence of 
different types of context with respect to what we consider. We distinguish context, 
according to a system viewpoint, at the level of the knowledge representation, at 
the level of the system reasoning on that knowledge, and at the level of the 
interaction with a user. In the SART application on which we work, we have 
identified two main interactions in scenario reasoning: diagnosis and tree 
simplification. 

In many situations, people try to diagnose accurately the current state of the 
world beforehand in ocder to undertake an appropriate action. In terms of scenario 
generation and exploration, we propose to define this as action postponing. 
People try to delay the actions in order to get more information about the true state 
of nature. For example, a wise decision maker tries to have his competitors define 
their policy before he does. This usual view in management is also reminiscent of 
the fact that often decision makers have the feeling that they can control risk 
(March and Shapira, 1987; Kahneman and Lovallo, 1993). This is a usual way of 
reasoning for the subway operators in incidental situation. Let us briefly sketch the 
system SART and its context representation before returning to diagnosis. 

In the SART project (Brezillon et al., 1997), we make context explicit to 
support operators responsible for the control of a subway line when an incident 
occurs. In this application, context plays a crucial role for seeking the relevant 
information in order to solve an incident. Figure 3 gives a simplified version of the 
knowledge representation in SART at one step ('Stop at the next station') for the 
incident solving action 'lll traveller in a train.' 

Such an incident is represented by an oval. Part of the steps of the incident 
solving is represented as rectangular boxes ('Alarm signal,' 'Stop at the next 
station,' 'Incident identification' and 'Call operator'.) The contextual knowledge is 
represented by stippled circles. The action 'Stop at the next station' may be 
surprising. (Several years ago, the triggering of the alarm signal implied an 
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immediate stop of the train, even in a tunnel.) However, the action may be 
explained at different levels by the 'easy emergency help' at a station and 'past 
experience.' Such reasons stay implicit (contextual knowledge) in the incident 
solving, but constrain, nevertheless, the action 'Stop at the next station.' 

Figure 4 Context-based representation of the incident 'Ill traveller in a train' 

The main results of our study in the SART project are: 
(1) There are three types of knowledge: contextualized, contextual and inert 

knowledge. Contextualized knowledge is the knowledge that is directly used 
(made explicit) at the given step of the problem solving. This notion is 
somewhat reminiscent of the 'requisite' modeling as defined by Phillips 
(1984). This is the part of the context that is just necessary and sufficient to 
solve the problem. However, context, or requisite as discussed by Phillips is a 
construction that is dynamically and cooperatively modified by using the 
contextual knowledge surrounding it. Contextual knowledge does not 
intervene directly, but constrains the problem-solving step. Inert knowledge is 
the knowledge that has nothing to do with the step at hand of the problem 
solving. 

(2) Context can be modeled on the basis of the onion metaphor (Brezillon et al., 
1997). According to this metaphor, contextualized knowledge constitutes the 
heart of the onion, and contextual knowledge is organized around the heart in 
layers as skins of an onion. According to this metaphor, the pieces of 
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contextual knowledge may be partially <Jdered around the contextualized 
knowledge. This pennits to establish a kind of qualitative distance between 
contextual knowledge pieces with respect to the contextualized knowledge. 

(3) With the ordering of the contextual-knowledge pieces, contextual knowledge 
itself takes a meaning in a context. This result is a concrete example of 
McCarthy's claims (1993) about the defmition of a context with respect to an 
outer context and the infmite dimension of context. 

(4) Establishing relationships between incidents through contextual knowledge 
facilitates the decision in case of combination of incidents. 

When the problem solving moves from one step to the next one, the status of 
the knowledge changes: some pieces of contextual knowledge may become 
contextualized or inert knowledge, contextualized knowledge pieces may become 
contextual or inert knowledge. Thus, at the level of the problem solving itself, one 
can consider that we have a unique context -the problem-solving context- that 
evolves continuously along the progress of problem solving. In our application, 
the incident solving is a part of the diagnosis, and taking into account context, is a 
way of reaching the global objective of the subway company 'Recover rapidly a 
nonnal traffic.' 

Let us now present how layers of contextual knowledge are used in a diagnosis 
process. Contextualized knowledge defines what the focus of attention is, ard 
contextual knowledge defines the context of the focus of attention. For instance, 
under normal circumstances, the operator in the control room faces: 
.8!: nonnal focus of attention to pieces of contextualized knowledge as the 

traffic on the line . 
.Q!: nonnal context associated with .B! with elements as: 

kl:type of the day (e.g., work day, Saturday, Sunday, Holidays) 
k2: part of the day (morning, afternoon, evening) 
k3:traffic state (peak hours, off-peak hours) 
k4: charge of the section (high charge, low charge) 
k5: incident-elimination know-how. 

At the announcement of an incident on the subway line, the piece k5 of contextual 
knowledge enters the focus of attention and becomes a piece of contextualized 
knowledge. Some pieces of inert knowledge such as the position of the incident on 
the line also enters the focus of attention. The context also evolves to integrate 
some inert-knowledge pieces as maintenance activity on the line, the number of 
trains on the line and available help. Thus, the context of the diagnosis evolves 
continuously along the diagnosis process. 

The operators' reasoning during a problem solving activity is as following. 
When an incident is announced, they first look at the context in which that incident 
occurs. This means that they consider, at a first step, the process under their control 
(e.g., the line control) as a set of contextual elements. They extract a subset of 
contextual knowledge pieces which become contextualized knowledge (entering the 
focus of attention). On the basis of this subset of contextualized knowledge pieces, 
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they try to have a clear idea of all the alternatives, and make their decision that is 
concretized in a sequence of actions. 

From an analysis of the possible action sequences, they may face three 
alternatives: 
1. the action sequence leads to a successful incident solving; 
2. the action sequence must be refmed; and, 
3. the action sequence must be changed 
In the first alternative, the set of contextualized knowledge pieces leads to incident 
solving. In the second alternative, the set of contextualized knowledge pieces must 
be extended, new contextual knowledge pieces must be inttoduced as contextualized 
knowledge pieces, the decision making process is reiterated and leads to a modified 
action sequence. In the third alternative, a deep change of the contextualized 
knowledge pieces (i.e., the new set of contextual knowledge pieces that is chosen is 
different of the previous one) leads to a different decision making process and a 
different sequence of actions. In the last two alternatives, the process of decision 
making is reiterated until a successful incident solving has been achieved. 

The third alternative (i.e. change of the action sequence) corresponds to a new 
process of decision making by adjustment of scenarios. A change in this process is 
due to a lack of contextual information that is needed in mJer to choose among 
alternatives in the decision making process. This is because a scenario is a sequence 
of actions intertwined with events which are external to the decision making 
process but act as constraints on it. 

As said earlier, the operators look first for information on the incident context. 
The reason for this is that they want to have a clear idea of what the future may be 
composed of (the 'look-ahead' in Pomerol, 1997), and try to reduce, as far as 
possible, the uncertainty in the scenario. The problem for operators is that many 
scenarios are similar at the beginning but diverge, according to context they are 
considering, later. For instance: 
Focus of attention: Damaged-train elimination of the line. 
Context: Activity on the line . 
.&t.Wn.: Lead the damaged train 

- at the terminal, if the line activity is low 
- on a secondary line, if line activity is high. 

Landauer and Bellman (1993) come to a similar conclusion by noting that the 
process of a problem solving study presents three major steps: find_context, 
pose_problem, and study _problem. The context includes conditions on the 
existence of certain information and partial mappings. 

As most of the contextual elements intervene on several paths (e.g., traffic 
activity, position of the next train), operators Jiefer to take them into account as 
soon as possible so that they have a general picture of the best path to choose. At 
this step, contextual knowledge will be contextualized and, thus, operators 
postpone action during this contextualization step. The main objective is to 
eliminate chance nodes. By grouping together a set of actions in one macro-action 
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(a usable procedure), operators hope to plan beforehand the whole look-ahead. We 
discuss this point in Section 4.2. Briefly, such macro-actions are a way of making 
context explicit and introducing modularity in the diagnosis process by managing 
different modules accomplishing the same function (scenario) but in different ways, 
according to the relevant context. 

In contrast to Edmonds' idea (1997), a context model is not only a way of 
specifying which nodes and arcs are activated in a decision tree. Context model is a 
way of generating dynamically, the right path of the actions (our fully expanded 
alternatives discussed previously), some contextual elements playing a role at 
different step of this process to detennine the neglectable events or the robustness 
of an action. Indeed, we agree with the positions of Hayes-Roth (1985) and Rogoff 
et al. (1987) for whom we cannot anticipate all aspects of our planning endeavours, 
and then it is often both advantageous and efficient to plan opportunistically, 
developing and adjusting plans during the course of action. As a consequence, we do 
have to consider a complex decision tree with a high number of leaves (see Figure 
4 ). Instead, we may have to consider a set of elementary fragments of the decision 
tree that will be assembled according to different contextual elements. In this sense, 
a context may be considered as a viable unit of task strategy appropriate to some 
step of the task (Grant, 1992). Context, thus, pennits a division of cognitive 
structure into modules accomplishing similar functions but in different contexts: 
each module has an analogous role in its own context. 

According to this view, events and references specify the context of the decision. 
That is, the interactions and relationships among a set of elementary actions. 
Moreover, several branches in a decision tree differ by few items that are to be 
considered only in one branch and skipped in another branch (see Figure 1). For 
example: 

IF Context is high activity on the line. 
THEN Establish a temporary service. 
ELSE Skip the scenario 'establish a temporary service' 
In other domains, diagnosis and problem solving are intertwined. The effect of 

an action may change the diagnosis and the context of the problem solving activity. 
This is the case of a complex process where an important number of variables 
intervenes and interacts, often with delay between the action and its effect. Hoc 
(1996) gives such an example with a barge. A chemical plant is another example of 
the situation. Thus, the postponing of actions is not always possible, and it is 
preferable to look for pruning the decision tree. 

4.2 Context and tree simplification 

Looking for a global view of the possible solutions, we have serious examples that 
operators postpone a maximum of actions not intertwined with events. It is, then, 
possible to consider this sequence of actions without any chance nodes as a macro
action. A macro-action differs from a fully expanded alternative because it does not 
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result from a reduction process deleting chance nodes. At the beginning, there is no 
chance node between the actions of a macro-action. Nevertheless, macro-actions are 
often robust because the decision maker tries to tackle, first, most of the events 
relative to chance nodes preceeding the macro-action. Figure 4 illustrates such 
marco-actions. 

Figure 4 A tree in which many actions are postponed to the end of the branches 

Some Actions (A) and Events (E) in case of incident on a metro line are: 

Al Disconnect regulation function of Ell Damaged train in a station 
damal!:ed train 

A2 Emergency exit of travellers from all E12 Damaged train in the 
trains on the line tunnel 

A3 Make damaged train attain next station E21 Immediate repair possible 

A4 Lead the damaged train to the terminus E22 Immediate repair 
impossible 

AS Exit of travellers from the damaged E31 Few trains in section line 
train 
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A6 Lead next train to the nearest station E32 Many trains in section line 

A7 Emergency exit of travellers from the E41 Next train in a station 
next train 

A8 Push damaged train to the next station E42 Next train in tunnel 

A9 Push damaged train to the terminus 

On Figure 4, one can identify several macro-actions existing on different 
branches (e.g. A6-A7-A9). Such macro-actions are a kind a compilation of action 
set, resulting mainly from experience. Thus, a part of the knowledge on each action 
becomes contextual (i.e. implicit knowledge) at the macro-action level. However, 
for explaining a macro-action (and thus the whole reasoning involved in), an 
operator needs to decompile the macro-action in Older to retrieve the reasons. Such 
an operation is not always easy, especially when experience comes from previous 
generation of operators. For instance, the paths from the nature move (E41, E42) 
exist at five different places in the decision tree of Figure 4. Thus, accounting for 
context is a way for the operator to organize his reasoning in this way. 

Operators use also macro-actions to describe actions that do not intervene 
directly in the incident solving, but are a consequence of it. For example, when the 
operator judges that the incident solving will last more than 5 MN, and knows that 
the activity on the line is high (peak-hours), he will, then, decide to establish a 
temporary service on each end side of the incident. 

As we have seen, it appears that for many decision makers, the most urgent 
need is, on one hand, to reduce the number of events to envisage and, on the other, 
to undertake robust action and, if possible, macro-actions. 

In many practical situations, the decision maker tries to use contextual 
knowledge to reduce the uncertainty. This uncertainty often results from the other 
agent moves. It is, therefore, advantageous to anticipate their moves. In the 
example of the choice of a privatisation law (Levine and Pomerol, 1989), each 
agent is simulated by an expert system. According to the previous events and 
actions in the current scenario, and to the action context of this agent (foonalized 
by rules), the expert systems reduce the possible reactions to one or two. In case of 
a unique reaction, the branch is reduced as explained in section 2. When two 
possible reactions remain, the development of the two emerging branches is canied 
out by the system, the fmal choice between different policies being left to the 
Minister. 

In the system for evaluating timetable robustness, there are very few possible 
actions, most of them being rather robust (Pomerol et al., 1995). In this case, for 
each possible incident that may occur on the railway or on trains, an expert system 
makes the decision to stop a train, overcome or wait in a station for a while. This 
decision is made according to contextual information such as the number of 
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travellers, peak hours or not, weather, etc. What is noticeable in this system is that 
the action sequence thus generated is insensitive to events (i.e. it is a fully expanded 
alternative). At each step, the expert system chooses a robust action that can resist 
to any new events occurring. Note that, like in SART (see section 4.1), this is 
possible because there are actually few possible actions, none of them being 
dramatically bad In some sense, an expert system is a primitive way of using 
contextual information to reduce the complexity of decision trees. However, it is 
not clear whether the simplification results from reducing the number of events 
(e.g., in the privatisation law) or fmding robust actions (e.g., the timetable 
robustness). In many systems, the two issues are tangled and the two ideas are very 
involved. 

Again, making context explicit in the decision tree allows one to simplify the 
decision tree representation by avoiding duplicating paths in the tree. For instance, 
the four upper paths of Figure 4 may be represented as: 

E41 

A9 

Figure 5 Simplification of the upper part of Figure 4 

Another way of simplifying the decision tree is to introduce robust actions. For 
instance, in Figure 5, the establishment of the temporary service (action A2) is 
normally realized only at peak hours (event E32). However, the operator may judge 
that the incident solving will last too long a time, and may decide to establish a 
temporary service even if it is off-peak hours. Thus, we can replace, in Figure 5, 
the event (E31, E32) by the action A2 as: 

E41 

A9 

Figure 6 Simplification of the upper part of Figure 4 

Another way of pruning a decision tree, as represented in Figure 4, is to account 
for the context of the line itself. For example, in Figure 4 all the paths conclude to 
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the same action: 'Evacuate the damaged train at the tenninus', not, say, 'Evacuate 
the damaged train in a secondary way'. The reason for this is that, in Paris, the 
workrooms for repairing trains are located in the terminus. The strategy for the 
metro in Rio de Janeiro, for example, is different because workrooms are in the 
middle of the line. 

5 CONCLUSION 

To our knowledge, there are very few attempts up till now to model the way in 
which contextual information is used in decision making. Using the framework of 
decision theory, we have tried to model some practical reasonings and means used 
by human decision makers to reduce the complexity of decision trees. A typical 
way consists of postponing the actions after diagnosing the more accwately 
possible the state of the system, linking future events to the present diagnosed state 
of the system. A second possibility is to consider robust actions that are 
appropriate for any events of a chance node. Finally, we observed that very often 
decision makers combine robustness and diagnosis by using macro-actions in which 
events are no longer individualized. 

In all these possibilities, making context explicit plays a crucial role. This also 
opens new perspectives in decision making. 
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