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Abstract

Construction cost and duration are two strategic determinants of building projects along with
quality. Objective estimations of these determinants are crucial through establishing the basis
of a project, hence they serve as foundation for budgeting, planning, executing, monitoring
and even for any litigation aims. The research is designed, having two primary aims for the
population of interest, in this case new building construction in Germany.

First, to form an objective basis for conceptual estimates, empirical investigation of historical
project information is conducted, using two alternative method of analysis, multiple linear
regression and artificial neural networks. This incorporates with development of predictive
models that can further be employed as an objective ground for practitioners.

Second, to increase prediction accuracy of conceptual estimates to an extent, a novel so-
lution, multi-way approach, is adopted along with traditional one-step ahead approach. It is
hypothesized that estimating building element quantities and later employing them as additional
inputs along with meagre information through establishing the basis of a project, multi-way ap-
proach may influence a substantial decrease in prediction error when compared to conventional,
one-step ahead approach. Four alternative frameworks of cost estimation and two alternative
frameworks of duration estimation are considered, adopting alternative methods of analysis.

Results reveal that adopting multi-way approach, approximately 19% improvement in pre-
diction accuracy can be accomplished over one-step ahead approach, when the aim is predicting
cost of structure. The increase in prediction accuracy is 10%, when duration estimation is con-
sidered. However, it is underlined that formal statistical test denies the differences as substantial
at 5% significance level due to insufficient size of the test sample. Results of analysis also demon-
strates, linear regression models provide slightly smaller prediction errors than neural network
models. What is more to the point, linear regression models offer significantly lower disperse
in error of predictions; and therefore preferred over neural network models. Lastly, confidence
intervals of linear regression estimations are computed on a case project to demonstrate appli-
cation of range estimates. For predictions, like the ones relevant to this research, the possible
prediction error inherent in the process itself and therefore the security of the prediction has to
be kept in mind.

The models developed within the content of this research relies on objective assessment
and scientific methodology and therefore can be regarded as highly reliable for practical imple-
mentation by German architects aiming to predict cost of structure and construction duration
through establishing the basis of a project. New insights to the German architects are offered
by proposing alternative relevant factors in developed models. These factors can be taken
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into account to predict, monitor and maintain budget and schedule. More to the point, along
with observed increase in prediction accuracy compared to conventional practice, employing
multi-way approach German architects are able to provide expected average values of building
element quantities and hierarchical cost groups according to relevant German standards.

Keywords: Germany; Modeling; Predictions; Cost of structure; Construction duration; Lin-
ear regression; Artificial neural networks; Multi-way forecasting



