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Decision Tree as an Art of Solving Multi Stage Decision Problem
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Abstract: Many decisions Tree include multiple stages of decisions and occasions, and these decisions can be
spoken to graphically as decision trees. Ideal decision strategies for decision trees are ordinarily dictated by a
retrogressive acceptance examination that requests adherence to three fundamental consistency standards:
dynamic, consequential, and strategic. Past research found that decision makers tend to show infringement of
dynamic and vital consistency at rates essentially higher than decision irregularity crosswise over different
levels of potential reward. The current research expands these discoveries under new conditions; particularly, it
investigates the degree to which these standards are damaged as a component of the arranging skyline length of
the decision tree. Results from two experiments propose that dynamic irregularity increments as tree length
increases; these outcomes are clarified inside a dynamic approach- shirking system. The essential structure of a
decision problem involves options, vulnerabilities, outcomes of options and vulnerabilities, and the targets and
inclinations of the decision maker. Graphical types of portrayal; for example, the impact chart, the decision
matrix, and the decision tree are exceptionally valuable apparatuses. They compel the decision maker to
elucidate his originations and bolster him in speaking with and disclosing the decision fundamentals to other
individuals associated with the decision process.
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I.  Introduction

Multiple stage decisions refer to decision tasks that comprise of a progression of related stages leading
towards a last determination. The decision maker must choose at each stage what move to make next with a
specific end goal to optimize performance (typically utility). One can consider bunch cases of this sort: working
towards a degree, investigating, restorative treatment, planning, and so on.

Decision trees are a valuable means for speaking to and breaking down multiple stage decision tasks
(Figurel) where decision nodes (X) demonstrate decision maker decisions, occasion hubs (Y) speak to
components out of hand of the decision maker, and terminal hubs speak to conceivable last results.
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Figure 1- Example of a decision tree and solved using the dynamic programming method
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If accepted, a second decision is required concerning which degree to seek after, prompting
probabilistic occasion hubs managing the decision maker’s odds of achievement for each. While ideal route of
this fairly small decision tree may not appear to be so overpowering, one can envision the trouble in
appreciating the diverse situations required with larger trees, for example, a remote arrangement decision task
(Luce 1990). In view of components of utility hypothesis for single stage bets, in reverse enlistment (otherwise
called dynamic writing computer programs) is an acknowledged strategy for choosing the ideal way of decision
tree navigation.

The method of in reverse acceptance is connected to the graduate understudy case at the base of Figure
1. To start with, the decision maker doles out subjective utility esteems to every single terminal hub, mirroring
his/her fulfillment with the last choices. Next, the decision maker determines the probabilities at the occasion
hubs, to the most ideal degree. For example, by utilizing enlistment and registration rates one could allocate
important esteems to the occasion hubs in Figure 1.

The essential presumption of prescriptive decision theory is that a complex decision problem can be
settled all the more adequately by decaying it into a few segments (isolate perspectives). Rather than managing
the problem in general, the decision maker examines the segments and makes models of the problem’s
components (Sarin 1998). A short time later, the halfway models are converged to create a general model of the
decision situation.
1.The alternatives (synonymous: choices, activities). The decision maker has various options from which to
pick;
2.The uncertainties. These are episodes or conditions of the world that have an effect on the decision, but can't
be controlled at all or if nothing else just in part by the decision maker. The decision maker can just frame
assumptions about the determination of vulnerability;
3.The consequences of activities and uncertainties. By picking an option and the determination of vulnerability,
the subsequent result is resolved. This does not really imply that the outcome is instantly known. An "effect
model" may be expected to indicate which results take after from the decision variables and event variables;

4. The targets and inclinations of the decision maker. The decision maker has distinctive inclinations concerning
the outcomes, i.e. he generally lean towards one result over another. On the off chance that no target that the
decision maker considers applicable is influenced by the decision, there is no genuine decision problemto solve.

Il. Review Of Literature

The backward induction analysis necessitates three fundamental consistency standards for maintenance
of optimization. For whatever length of time that these consistency standards hold, in reverse acceptance or
dynamic programming can be connected and an optimal decision strategy ascertained (Taylor 1991). The main,
called dynamic consistency requires the arranged decision strategy to be taken after all through the tree,
generally invalidating the point of the retrogressive induction process. In the past illustration, if the decision
maker utilizes dynamic programming to design a decision strategy as clarified above, yet goes astray from this
arrangement by going for a Master's degree when s/he really comes to [2], this is an infringement of dynamic
consistency. Weighty consistency expects the decision maker won't be influenced by past occasions, yet that
rather just future events and last outcomes will be considered at any hub. Infringement of this rule would
undermine the estimation of hub probabilities and utilities, since these could change on the off chance that they
were a component of past results. In the event that the understudy feels "fortunate™ to have been acknowledged,
and decides not to hazard 'looking awful' by endeavoring a more thorough course of study, s/he may settle on (2)
at [2] because of rethinking probabilities as well as utilities, disregarding important consistency. At long last,
key consistency accepts that both dynamic and considerable textures are satisfied.

Given the importance of these consistency standards, it is astounding that so little research has been
done to observationally test them — particularly considering the expansiveness of writing went for negating SEU
fundamentals and suppositions. An underlying examination by Cubitt et al. (1998) discovered substantial
infringement of dynamic and strategic consistency. This finding was imitated and extended by Busemeyer et al.
(2000), by utilizing the test decision tree in Figure 2.
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Figure 2- Example (two-stage) experimental decision tree

The experimental decision tree (Figure 2) gives observational trial of the three consistency standards
under examination. In this tree, the numbered decision nodes represent a decision of either halting and taking the
financial installment t, or paying an inconsequential add up to attempt and work up the tree towards the last bet.
By continuing, the decision maker is confronted with an occasion hub with known likelihood of progress, a,
permitting proceeded with route; and known likelihood (1—a) of halting route with no result (pick up or
misfortune). For whatever length of time that the occasion hubs permit proceeded with route, the decision maker
should more than once pick between proceeding up the tree or stopping early and taking t. On the off chance
that the decision maker picks (and is permitted by shot) to continue to [D], an official choice is made between
accepting a 'beyond any doubt thing' installment of s, or deciding to rather take a final gamble (G). In the event
that picked, this gamble contains a likelihood of 0.50 of accepting some fiscal reward, R, and a likelihood of
0.50 of confronting discipline, P. Since the main significant decision node is [D] (because of the irrelevance of t)
just "pruning" conduct now ought to be considered. That is, support of consistency will be communicated as far
as the decisions with respect to [D]: bet versus beyond any doubt thing. Besides, members settle on two
different types of decisions concerning [D]: an arranged decision about [D] while in state [1], and a last decision
made in the wake of exploring up to [D]. Additionally, the last stage [D] is introduced in detachment, and
members settle on a confined decision in this situation.

Using this exploratory worldview, consistency standards can be tried by looking at different sets of
member decisions (Thaler 1990). Dynamic consistency requires a planned decision to be completely done, and
in this manner the arranged decision in regards to [D] ought to be equivalent to the last decision with respect to
[D]. Intending to take the bet while at [1], at that point reversing strategy and choosing to take the beyond any
doubt thing once [D] is come to would be dynamically inconsistent Consequential consistency requires a
decision maker to consider just progressive hubs when settling on a decision. On the off chance that a decision
maker has worked up the tree to [D], we require a measure to decide whether the last decision made is
autonomous of the previous nodes. By contrasting this last decision with the secluded decision (which is the
same decision without exploring the previous nodes) we get a trial of significant consistency. In particular, the
last decision should square with the separated decision to keep up important consistency. Vital consistency is
maintained when both dynamic and important consistencies are fulfilled. In the event that the arranged decision
rises to the last decision (dynamic), and the last decision measures up to the disconnected decision (noteworthy),
at that point the arranged decision will level with the disengaged decision — which gives the trial of key
consistency (Payne 1993). Each of these consistency measures can be contrasted and decision irregularity, a
pattern measure of a members inclination to sway in decision making, dictated by the extent of decision
reversals on precisely the same (arranged; final— last; isolated— confined) decision.

Event trees:

Event trees can be useful tools for portraying situations. An occasion tree begins with an unverifiable
certainty that may prompt one of a few conceivable occasions; each of these events can be trailed by further
events. The leaves of the tree (the triangles on the privilege) reflect event mixes (situations) those are
fundamentally unrelated. Their probabilities can be computed by increasing the probabilities along the
respective path. Except for the probabilities at the base of the tree (i.e. the dubious reality on the left), all the
probabilities are conditional Depending on the specific situation, the articulation state tree may be more proper
than that of event tree.
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Figure 3- Event combinations and their probabilities derived by the multiplication rule

The graphical representation of the race situation in Figure 3 is an exceptionally basic case of an event
tree. It was produced to break down the probabilities of genuine reactor accidents. As can be seen in Figure 4, a
noteworthy pipe barging in the primary system is utilized as the starting event in this manner, the response of
different parts of the framework is considered. All the more unequivocally, the internal power supply, the crisis
cooling framework, the transfer framework for atomic parting waste and the compartment framework are
demonstrated in detail. For each of these framework segments, just two events the system component works or
comes up short are considered.

Every path through the occasion tree remains for the theoretical possibility of an arrangement of
accidents. Not every one of the arrangements is coherently important. In the event that, for instance, the power
supply bombs, none of the other framework parts can work. An occasion that happens with likelihood zero and
all the accompanying occasions can be dispensed with from the tree. In like manner, the occasion tree can be
improved as appeared in the lower part of Figure 4.
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Figure 4- Simplified event trees for a major reactor accident resulting

Decision Field Theory: The findings of Busemeyer et al. (2000) upheld those of Cubitt et al. (1998),
uncovering observational infringement of dynamic and vital consistency as described above. Besides, made
expectations for the infringement of dynamic consistency and controlled the engaging quality of the bet to test
these forecasts. These expectations depended on Decision Field Theory (DFT), a dynamic way to deal with
human decision-making. The key idea of DFT as it identifies with irregularity in multiple stage decision tasks is
that of the objective inclination speculation, initially created in the approach-evasion struggle theory. Figure 5
outlines the concept as applied here.
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Figure 5- Illlustration of the goal gradient hypothesis applied to different lengths

Each decision depends on an approach propensity, which is resolved from potential increases; and a
shirking inclination, which is resolved from potential misfortunes. As per the objective slope speculation, the
qualities of the approach and evasion propensities diminish with expanding separation between the present state
and the final decision. Besides, the angle or slant of abatement may contrast for approach and shirking
tendencies. Figure 5 shows the situation where the evasion slope is more extreme than the approach inclination.
The horizontal axis in the figure represents remove (in hubs) from the last decision node [D], and the vertical
pivot speaks to the qualities of the approach and evasion propensities related with specific additions (vR) and
misfortunes (vP ). At stage [1], the decision maker is a long way from the last results and the approach
inclination is more noteworthy than the shirking propensity — when expelled from the last outcomes of an
activity, the potential additions are viewed as more than the potential misfortunes. Be that as it may, at hub [D],
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the last outcomes are looming, potential misfortunes turn out to be more notable, and thus the evasion
propensity surpasses the approach tendency.

Determining a game-plan in view of DFT requires computing valence contrasts (8) between the
approach and avoidance tendencies. In particular, the valence contrast is expected to decide the likelihood of
picking the bet (over the beyond any doubt thing). According to Busemeyer et al. (2000), the valence distinction
is given by Equation (1):

5(n) = [(0.50) - gr(n) - u(R)— (0.50) - gp(n) - u(P)]
— grmu(S)],

In this equation, n is the number of stages separating the arranged and final decision, u(R) speaks to the
fascination of the pickup, u(P) speaks to the revulsion of the punishment, u(S) speaks to the fascination of the
beyond any doubt thing, and gR(n) and gP (n) are the weights for additions and misfortunes delivered by the
goal gradient. It follows that the likelihood of picking the bet efficiently varies between a planned choice (with n
> 0) and a final choice (with n = 0), contingent upon the payoffs R, S, and P. Truth be told, Busemeyer et al.
(2000) controlled these qualities and undoubtedly discovered significant differences amongst arranged and last
decisions. In this manner, it appears that DFT provides a conceivable clarification, and really predicts dynamic
irregularity under specific conditions.

The manipulation of decision tree length allows us to additionally test the forecasts of Decision Field
Theory as a clarification for the infringement in dynamic consistency Recall that DFT sets an approach-shirking
slope to clarify decision reversals — as one gets nearer to the final decision, the "approach" and "evasion"
attributes turn out to be more notable and accordingly more intensely weighted. As indicated by this line of
reasoning, longer decision trees increment the separation between the underlying and final decision stages, and
consequently deliver more prominent contrasts in valences amongst arranged and last decisions (see Figure 5).
In the event that the settlements R, S, and P are held steady, and just the tree length is differed, at that point 3(n)
will change deliberately as an element of tree length, n. For little lengths (e.g., n = 1), the difference (1) — 6(0)
relating to arranged and last decisions is anticipated to be little, yet for vast lengths (e.g., n = 5), the difference
8(5) — 0(0) is anticipated to be significantly bigger. Accordingly, DFT predicts higher dynamic irregularity rates
for long when contrasted with short trees.

The importance of examining the impacts of this control is additionally upheld by previous research,
which has demonstrated that decision makers may purposefully utilize substitute techniques for similar decision
types of different lengths (Beach and Mitchell 1978; see Ford et al. 1989, for an audit). While a significant part
of the current work controlling the quantity of stages has concentrated on, for instance, the progressions in
subjective conditional probabilities, DFT rather makes formal from the earlier forecasts for the impacts of this
control on the basic decision process. The present investigations were designed to test the DFT forecasts with
respect to the impacts of expanding the quantity of stages in a multiple stage decision task.

I11. Conclusion

It is apparent from the current research that Decision Field Theory is a powerful tool in foreseeing
human decision-making conduct in related multiple stage decision tasks. It is demonstrated that infringement of
dynamic consistency in such undertakings may not be unreasonable conduct, yet rather adherence to an
approach proposed by DFT and intervened by the length of the planning horizon. In any case, since questions
still remain concerning member conduct in multiple stage decision tasks, further research is important to fully
justify the DFT system as connected to these assignments. The investigation of human decision making conduct
has progressed significantly since pioneering research. However, just as of late have researchers begun to stray
from different SEU approaches (e.g., Prospect Theory) keeping in mind the end goal to attempt and model
decision-making conduct, rather than basically identifying the irregularities and infringement of SEU
hypothesizes. To this end, Busemeyer and Townsend give an unmistakable contention to the selection of
dynamic probabilistic models that more nearly speak to real decisions than other (i.e., deterministic static)
approaches.DFT is one such dynamic probabilistic model that has been upheld by the present examination and
others. Just further thorough testing of different DFT expectations crosswise over more factors and undertaking
situations can at last form bolster for DFT as a helpful and tightfisted substitution to SEU theories as the
standard in decision making research.
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