Abstract

This study examined the cognitive processes of strategic decision making
in simulatied dynamic environments. The experimental study using two

Enhancing the Perfc .
ncing the Performance in Dynamic Decision Making: different types of interactive decision making games found that high

The Adaptive Model Reconstruction Using Peedforward vs. Feedback Decision Strategy
performers adopted more feedforward strategy and they pursued

more model expansion than low performers did. These findings were confirmed

Hun-Joon Park, Jinwoo Kim, Kuen-Sang Yi, and Kiho Jun in & supplementary study which manipulated to force the subjects to use
feedforward strategy In their dynamic deciston making. Results suggest that,

in dynamic decision environment, the performance relies on the decision
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Introduction

s introduction

e
—
Today's continuously changing hypercompetitive mansgerial environments
bring abeut uncertainty, comliplexity, and confHct(Ginsberg,1992; Sterman.1994). According to Edwards(1962), a dynamic deciston making requires(1) a series of decistons rather than

n single decision, (2) these declsions sre Interdependent, i.e., decistons at one point constratint
the postible decision of next period, and (3) envir t ch Le., both fy end
£ . y

s 8 consequences of previous decision.

This dynamic complexity requires that top menagers’ ments! models

must keep pace with s changing environment(Barr, Stimpert & $1uff,1992) and
that mansgers should make fast decisions in high-velocity environm ent(Elsenhardt,1989). Brehmer(1990) asserted that flest, decislon maker ean not exerclse full control over the rate at which
2 i A . he has to make » decislon or choose the moment In time when he will make his deciston.
Second, the dynamic decision making process Is not a one shot case but interdependent and
this make it more important for the process of the hehavior.
This study addressed the Inck of normative research on the strategfc deciston raking Third, each tesks must be defined by Its ime schedule.

in dynamic environm ents by etamining the cognltive processes of the strategle

decision makers in dynamically rimulsted environments. Diebl and Sterman(1994) concluded that the mental constructs and heuristics subfects bring to bear
in plex tasks are dy tcally deflcient, and subjects are unable to account well for delays and
feedback elfects because, first, people’s mental representations of complex tarks are highly
simplified, tending to tude side effects, feedback pr dels o
. R ys and other elements
We empirically explored the condlitions under which strategic declslon mtakers of dynamic com plexity, and second, even when these elements are known, people’s ability

to infer correctly the behavior of even simple feedback systems Is poor.

perform better and ultim ately overcome the cognitive blases/iimitations and

dynamic deficiendles using twe simulated dynam le decision making games,
Le., Beer Distribution Game and People Express Mansgem ent Flight Simulator.
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Introductione

Feedforward va. feedback strategy

Feedback strategy includes a decision making to respond to the discrepancy hetween
decition making in tem.1 perind and results of t=m period. This is explained for a veries
of adaptive process to the results from the past action(Rrehmer.1990)
In contrast, feedforward strategy Includes a decision making through model huilding svaitable
tn t=n period uting the cumulative Infarmation until t=n-1 period from prior knowledge or memory.
Whit it meant to genernte a modet by pact information is, using past Information to gencrate
» strategic modet that b spplicable future and past.
Which is different from feedhack strategy(Rrehmer,1990),

However, decision making «tudies implem ented the dynamic envirnnment have not vet
dealt with genernl mansgerial enviranment(Brehmer & Svenmarck, 1995)
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— Materials

£

Fhe BDC wlin has only twn phases 8 normal phase in which hath the arder quantities
fram the retailers snid the thipments fram the disteibutors ore <table; und an shnormal phate
during which the wholesaler must fece @ severe wupply chortage(charp increase
in retailer order: rero chipraent from the distributor) immediately fallowed by s sharp decrense
in demsndino arder from retailers’ excesvive chipments from the distributor).

The latter ahnormal phase is clenrty differentisted from the normal phase in BDG.

The PEC cimulstion is mare comples then the RDG tn thet it has fve decldon veriables
and four gos! variahles Morenver, there it no therp contrast to indicate the heginning
af an shnormal phase. but rsther a gradunl worsening »¢ wauld nccur In resl life

without any dram atic decrease in the gonl varisbles ta give an early warning of impending problems.

Experimental Design

1st Experiment

2nd Expetiment

4 of Subjects

Singles: 6 persoas
Pairs: 2°6 persons

Singles: 14 persons
Pairs: 2*14 persong

Experiment
Task Material

Reer Distribution Game(Sterman, 1993)

People Express Management Flight
Simutator(Sterman,1993)

The role of Subj

As & wholesaler, s/he must decide
the quantity to order quantities,

the p pacity of the factory,
and the smount of inventory the distributar
has in store,

The player decides the number of sircraft
to purchase, marketing expenses,

the number of persemnel to hire or dismiss.
sirline fares, and the range of services
offered on board.

The vbjectives of
experiments

To minimize total inventory costs

To attain the optimal growth rate,
market share, not profit and stock price.

Fxperimental
procedure

The BDG was played for » period of
30months(two and & half yesrs).

Subjects were given 130 seconds

to astess tho situation on hand cach
month, after which they were required

to enter the order amount and justify their
decisions, and then the next perind
instantly hegan.

The 2nd experimental procedure was
identical to that of the first experiment
except for the fact that the experimenters
spent more time cxplaining the basic
structure of the PEG due to its relative
complexity.
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1st Experiment Results

The difference between the Single and Pair groups
became greater as the game proceeded
into the abnormal phase.

Decisions made by the Typicat
Pair and Single subject
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1st Experiment Resuits

The difference in the number and diversity of inferences hetween the pair and vingfe groups
e indgnificant during the normal phase, when the supply and demand patterns nre «table
However, luring the sbnormat phase. when the dynamic changes in demand and supply
increase the complesity of the environment, the pair group made » greater numher of inferences
tompared to the vingle grouplt{1M)3.03% p<n.0128) Morecover, the inferences made
by the pair group were alsa nf s grester varfety(t(10)2 768, p<n.0198).
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1st Experiment Conclusion

The results of this rsperiment clearfy demontrate that Pair subjects, through divergent Inferences.

censtruct more comprehensive madely, enhancing their effectiveness In dynamic declston making.

The fleer Distribution Came ic an nversim plification of the real world, consisting of
naly ane declsion varishle, ane gosl, a clearby diTerentiated ahnormal phase and
» single correct model. In the sctual husiness world, however, there s bound to be more than
one vartable that decitlon makers neest fo maniputste, multiple goals, a variety
of possihle models of the prohlem. and no clearly divtinguishable shnormat phase.
Therefore, the results of this experiment need to be reproduced with a dimulation geme that
is 8 ctover replica of the comples husiness world 1o justify cuch sn srgument,

which was the purpase nf the second experiment
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1st Experiment Result

This figure compares the final models constructed by the Single group and the Pair group.
The model constructed hy the Single group consists only of the Incoming order from retailers
and the shipments from the distributor, overlooking the accumulation of inventory.

First, the Pair model accounts not only for direct impact of the incoming order from the retailers,
but also for the indirect effects the customer demand will have, Second, the pair model takes
into consideration the distributors that have no direct relation to the subject’s wholesaler,
hut who are nevertheless stocked by the same factory as that of the subject's distributor.
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2nd Experiment Result

£

Tho results indicate that the Pair group did not ily make more # than the Single eroup as could reasonably
be expected based on the results of the previous experiment. This could be interpreted
i terms of the firat experiment as » plausible explanation for the lack of difference in performance between the twn groups.
Likewise, the fuct that the HPQ group made more diverse inferences
relative to the LPQ group cen scconnt for the superior performance of the HPO group.

The four performance measures: Singles vs.Pairs, High vs. Low petformers
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2nd Experiment Conclusic

The results from the second ¢aperiment indicate that pairing subjects together does not guaranice
high performance in dynamic decision making. ()ne posuible cause of the inconsistency between
15t and 2nd cxperiment result can be found in the explicit distinction between the normal and
the sbnormal phases in the BDC simulation. in the PEG simulstion, there was no macked
abnorm ul phase, which could account for the tack of difference in performance between
the Single and Psir subject. [lowever, the positive corrdlation between the number, and
especially the diversity of inferences, and the high performance in dynamic decision

making remained consistent throughout both experiments.

3rd Experiment

The third experiment was 4 f to § i ibl thods of encoursging the decision maker to make

BAte p

diverse inferences in dynamic decision making.

31d Experimontal Dosign
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The results from the third experiment reveal that providing the Model Space Map did not impact on the flnal
performance of the subjects. This seems to suggest thut indirect cncouragement of divergent thinking vis an
external aid is insuflicient to improve the quality of decision making in complex business simulations. On the
other hand, the direct enforcement of diverse inferences proved to be a very effective way of improving
performance in dynamic decision making. The ‘with ENF" groups were superior to the ‘without ENF* groups in
terms of all four goal varisbles, und the differences between the two groups were highly significunt {Growth Rate:
F(3,18)=13.22, Pr > 0.002; Muarket Share: F(3,18p=8.99, Pr >0.009; Net Income: F(3,18)=16.12, Pr>0.001; Stock
Price: F(3,18)=24.28, P’r>0.002}.
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Conclusion

\We nrgue that the key success factor in dynamic decision making is the number und

especially the diversity of inferences.

atrs constructed » model that includes sll the important entities and relations,

whercas the Single group’s model was oversimplified.

the number and especiaily the diversity of inferences made was still discovered

1o have u vignilicant im puct on performance even in more comples tasks.

The finul experiment thus searched for a method of encoursging the decision maker
to make such diverse and num crous inferences in order to improve the quality of the decisions,

but only the more brule-force method proved effective.

This study has int portant implications foe lmprovement of the quality of dechrions made
in the dynamic environment by presenting a new (ramework suppurted by empirical results.
1t fails, however, (o consider more powerful factors, such ss motivation and emotion.
Future research should continue the strand of this study to develop less conspicuous and

more feasible methods of aiding the decision maker.
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