Experimental methods are widely used in research as well as
in industrial settings, however, sometimes for very different
purposes. The primary goal in scientific research is usually to
show the statistical significance of an effect that a particular

factor exerts on the dependent variable of interest?®.

Experimental design is a planned interference in the natural
order of events by the researcher. He does something more than
carefully observe what is occurring. This emphasis on experiment
reflects the higher regard generally given to information so
derived. There is good rationale for this. Much of the
substantial gain in knowledge in all sciences has come from
actively manipulating or interfering with the stream of events.
There is more than just observation or measurement of a natural
event. A selected condition or a change (treatment) is
introduced. Observations or measurements are planned to

illuminate the effect of any change in conditions.

The importance of experimental design also stems from the
quest for inference about causes or relationships as opposed to
simply description. Researchers are rarely satisfied to simply
describe the events they observe. They want to make inferences
about what produced, contributed to, or caused events. To gain
such information without ambiguity, some form of experimental
design is ordinarily required. As a consequence, the need for
using rather elaborate designs ensues from the possibility of

alternative relationships, consequences or causes. The purpose
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of the design is to rule out these alternative causes, leaving

only the actual factor that is the real cause.

Causal-comparative research is a useful tool that can be
employed in situations where experimental designs are not
possible. The researcher must remember, however, that
demonstrating a relationship between two variables (even a very
strong relationship) does not “prove” that one variable actually

causes the other to changez.

The given article describes an experiment held with a random
assignment of people to groups and statistical controls for
confounding. The purpose of the research was to explore how
people think about and act to manage future risks of product
failure. Besides that, the researchers tried to investigate the

key variables associated with risk management strategies?’.

Extraneous variables (those that may influence or affect the
results of the treatment on the subject) were used. A constant
variable was introduced through clearly specified outcome
probabilities4. Independent variables, which are variants of
decisions the respondents had to make, were established by the

researchers’; however, dependent variables were not properly
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defined even though they may have made a significant impact on
the results of the experiment. I may be mistaken, but based on
this I'd say there is no strong evidence of design control. No
matter that the design was based on random assignment and
statistical controls, there are many factors that hadn’t been
properly taken into consideration, such as people’s age, sex,
past experience, education, occupation, social factor, etc. and
their impact was not properly evaluated when interpreting the

results.

Besides that, in my opinion, when analyzing and interpreting
the collected data, the authors had to assess similarity of some
particular (sub)groups (which, by the way, had not been singled
out neither) and detect possible tampering with randomization
process. Hence, if the groups were defined, it would be possible
to conduct further factoral design in order to study different
interventions on the same population and/or potential
interactions between several populationsG. This would provide us
with a wider range of statistical information and, hence, would

allow the study to be more accurate, complete and extensive.

Anyway, the good thing about the given research is that it
was carried out using randomizing between individuals, so
factors that may influence outcome, are minimized or eliminated,
notwithstanding the fact that all the responses are much

influenced by individual personal experience. Williamson and
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Ranyard also underline that memory and prior experience play a
significant role in risk decision-making and the suggested
utility model is an inadequate description of choice process

involving risk in the real world’.

The bottom line here is that experimental design is
intrusive and difficult to carry out in most real world
contexts. And, because an experiment is often an intrusion, to
some extent an artificial situation had been set up in the given
case so that the researcher can assess the causal relationship
with high internal wvalidity. If so, then he is limiting the
degree to which he can generalize the results to real contexts
he hasn’t set up an experiment. That is, he has reduced the

external validity in order to achieve greater internal validityg.

Analysis of the design of experiments may be built on the
foundation of the analysis of wvariance, a collection of models
in which the observed variance is partitioned into components

due to different factors which are estimated and/or tested.

In the end, if the situation is right, an experiment can be a
very strong design to use. But it isn’t automatically so. My own
guess 1s that randomized experiments are probably appropriate in

no more than 10% of the social research studies.
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Summary

Experimental methods are finding increasing use in manufacturing
to optimize the production process. Specifically, the goal of
these methods is to identify the optimum settings for the
different factors that affect some particular process. In the
discussion so far, the major classes of designs that are
typically used in experimentation can been introduced: two-
level, multi-factor designs, screening designs for large numbers
of factors, three-level, multi-factor designs (mixed designs
with 2 and 3 level factors are also supported), central
composite (or response surface) designs, Latin square designs,
Taguchi robust design analysis, mixture designs, and special
procedures for constructing experiments in constrained

experimental regions®.

Interestingly, many of such experimental techniques have “made
their way” from the production plant into management, and
successful implementations have been reported in prof it planning

in business, cash-flow optimization in banking, etct?.
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