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scandals which had received wide coverage by social media. The historical data was
obtained from Twitter for the period from 2014 to 2019 for e-commerce who had
a social media scandal in these years. Tweets were collected using the name of the
company as a keyword. Data set was analyzed for sentiment �uctuations through
a lexicon-based Sentiment Analysis. The polarity (negative, positive, neutral) of
collected tweets was detected. The received Panel Data was estimated using through
OLS, random-e�ect and �xed-e�ect approaches.
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Copositive programming deals with optimization over the convex cone of so-
called copositive matrices (i.e. matrices which are positive semi-de�ned on the non-
negative orthant). Copositive problems form a special class of conic optimization
problems and have many important applications, including NP -hard problems.

Given a linear copositive programming problem, we derive for it a new extended
dual problem which satis�es the strong duality relations and does not require any
additional regularity assumptions.

The extended dual problem is based on the recently introduced concept of the
set of normalized immobile indices, but neither the immobile indices themselves nor
the information about the vertices of the convex hull of these indices is explicitly
used.

The obtained strong duality formulations for linear copositive problems have
similar structure and properties as that proposed in the works by M. Ramana, L.
Tuncel, and H. Wolkowicz, for semide�nite programming.
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