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A Study on GNH econometrics: handling missing data; designing, analyzing and
modeling GNH data; constructing GNH index and developing GNH system
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Bhutan’s development philosophy of Gross National Happiness has been gaining a lot of attention
from governments, international organization.s, and civil societies alike both at home and overseas.
Recently, the United Nations has adopted “Happiness” as the ninth Millennium Development Goal at
the UN summit. But to translate the profound philosophy into implementable plans and polices is a
challenge. This challenge is mainly due to the lack of an all-encompassing quantifiable indicator. This
dissertation focuses on the design, analysis and development of a robust and composite GNH index.
Ensuring that the data is of good quality is the foremost requirement among others for reliable
statistical analysis inferences. But as with any questionnaire data, GNH data were also riddled with
missing data problem. After having met the missing data problem, the objectives of the research have
been achieved by constructing GNH index by a way of causal modeling, and developing a web-based
GNH application.

The dissertation proposed a sequential method of identifying missing data mechanism in incomplete
data set. A simulation study in the context of GNH data set is designed and executed to validate the
proposed method. MCAR test is found to be robust and doesn’t suffer from low power and has fewer
propensities to produce type II errors. Both MAR and MNAR tests can identify MAR and MNAR data
from MCAR data but neither MNAR nor MAR can always rightly identify one from each other. The
dissertation then proposed a bootstrap-based EM method of imputing missing data. Validation results
showed that the proposed method was the best followed by Chained Equation method. Both these
methods of missing data identification and imputation are applied to GNH data set.

With data set ready for analysis the dissertation built a causal model for each of nine domains of
GNH based on prior theories by means of causal modeling. It was achieved thus: Observable variables
thought to belong to a specific-domain according to prior theories or notions are grouped together. A
latent variable has been identified and suitably renamed. Then carried out causal study
among/between them, evaluated model fitness, validated the relationships and finally constructed the
models, and a composite GNH index was built from these models.

Finally, the dissertation demonstrates a web-based GNH survey application showing how the
problems of current approach was rectified and improved upon. In addition, it has an inbuilt web

service to handle the issues of missing data.
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