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Abstract

As technology mergers and acquisitions have increasingly become an important way for high-tech
enterprises to obtain external technological resources and enhance innovation capabilities, traditional
methods for evaluating innovation performance have revealed limitations such as strong subjectivity in the
weighting of indicators and a lack of an overall industry perspective. How to objectively and
comprehensively evaluate an urgent problem to be solved. This thesis introduces a BP neural network to
construct an evaluation model, aiming to provide a new analytical tool and theoretical reference for the
evaluation of innovation performance in technology mergers and acquisitions.

Based on the synergy theory, resource-based theory, and scale effect theory, this thesis selects 32
indicators such as the number of R&D personnel, R&D investment intensity, the number of patents, and
intangible assets to construct an evaluation index system for innovation performance in technology mergers
and acquisitions. The research content specifically includes: Firstly, taking 29 listed companies in the
semiconductor and high-tech industries as samples, the entropy weight method is used to objectively
determine the weights of each indicator, and the progressive averaging method is adopted to divide the
innovation performance of the sample enterprises into four grades, which are used as the expected output of
the BP neural network. Secondly, with the help of MATLAB software, a three-layer BP neural network
model (32-65-1 structure) is designed, and 145 sets of input and output data are used for model training and
simulation testing, verifying the effectiveness and reliability of the model (the training accuracy rate
reaches 97.39%, and the simulation test error rate is only 0.000064%). Then, the model is applied to a case
study, and the relevant data of TCL Technology's technology merger with China Energy are input into the
model to objectively output its innovation performance grade. Finally, combined with traditional financial
analysis methods, horizontal comparisons with peers in the same industry (BOE, Tianma) and vertical
comparisons with historical cases (the acquisition of Thomson).

The main conclusions of the study are as follows: First, the BP neural network model has significant
advantages in the evaluation of innovation performance in technology mergers and acquisitions, capable of
quickly outputting evaluation results, objectively determining the weights of indicators, and intuitively
reflecting the relative position of enterprises in the industry, overcoming the limitations of traditional
methods. Second, TCL Technology's technology merger with China Energy significantly improved the
company's innovation performance, achieving a leapfrog growth in R&D investment, a substantial
expansion in the scale of R&D personnel, a significant enhancement in the reserve of high-end talents, and
outstanding accumulation of intangible assets, surpassing comparable companies in the same industry in
key innovation indicators. Third, the positive impact of technology mergers and acquisitions on innovation

performance is reflected in three dimensions: technological innovation, industrial chain synergy, and



dual-business synergy. It has achieved a leap from "single-pole innovation in display" to "dual-technology
platforms in the broad semiconductor field", a climb up the value chain from "terminal brand-driven" to
"upstream core resource positioning", and a dimension upgrade from "single business structure" to
"semiconductor display + semiconductor materials" strategic framework. Fourth, through a comparison
with the failed acquisition of Thomson, it is revealed that the key to the success of technology mergers and
acquisitions lies in forward-looking technological layout, in-depth integration and empowerment, stable
financial planning, and comprehensive due diligence. This study provides theoretical references and
practical inspirations for high-tech enterprises to carry out technology mergers and acquisitions and

optimize the evaluation methods of innovation performance.
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