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[ #cREE ]
Forecasting New Technology Patent Infringement Risks

Using Deep Learning and Data Augmentation

[ 2]

Technology patents are considered the source and bedrock of emerging technologies. Patents create
value in any enterprise. However, obtaining patents is time consuming, expensive, and risky; especially
if the patent application is rejected. The development of new patents requires extensive costs and
resources, but sometimes they may be similar to other patents once the technology is fully developed.
They might lack relevant patentable features and as a result, fail to pass the patent examination, resulting
in investment losses. Patent infringement is also an especially important topic for reducing the risk of
legal damages of patent holders, applicants, and manufacturers. Patent examinations have so far been
performed manually. Due to manpower and time limitations, the examination time is exceedingly long
and inefficient. Current patent similarity comparison research, and the classification algorithms of text
mining are most commonly employed to provide analyses of the possibility of examination approval,
but there is insufficient discussion about the possibility of infringement. However, if a new technology
or innovation can be accurately determined in advance whether it likely to pass or fail (and why), or is

at risk of patent infringement, losses can be mitigated.

This research attempts to identify the issues involved in evaluating patent applications and
infringement risks from existing patent databases. For each patent application, this research uses
Convolutional Neural Networks, CNN+Long Short Term Memory Network, LSTM, prediction model,
and the United States Patent and Trademark Office (USPTO) public utility patent application and
reviews results based on keyword search. Then, data augmentation is utilized before performing model
training; 10% of the approved and rejected applications are randomly selected as test cases, with the
remaining 90% of the cases used to train the prediction model of this research in order to determine
a model that can predict patent infringement and examination outcomes. Experimental results of the
model in this study predicts that the accuracy of each classification is at least 87.7%, and can be used to

find the classification of the reason for a rejection of a patent application failure. 2

Keywords : Deep Learning, Data Augmentation, Patent Risk, Patent Infringement
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[ #cREE ]
Combining Histopathological and Image Segmentation
Features of Whole Slide Images to Predict Survival for

Colorectal Cancer Patients

[ &Z]

Many methodologies for selecting histopathological images, such as sample image patches or
segment histology from regions of interest (ROI) or whole-slide images (WSIs), have been utilized
to develop survival models. It remains challenging to obtain clinically prognostic and explainable
features from gigapixel WSIs with diverse histological appearances. Therefore, we propose a
survival prediction approach based on histopathological and image segmentation features extracted
from WSIs. The cancer genome atlas colon adenocarcinoma (TCGA-COAD) dataset was used in
this investigation. DeepConvSurv extracts histopathological information from the image patches of
nine different tissue types, including tumors, lymphocytes, stroma, and mucus. The tissue map of the
WSIs was segmented using image processing techniques that involved localizing and quantifying
the tissue region. We extracted 128 histopathological features from four histological types and five
image segmentation features from WSIs to predict colorectal cancer survival. Our method performed
better in six distinct survival models than the WSISA adaptively sampled patches using K-means
from WSIs. Using a combination of deep-learning-based histopathological characteristics and image

segmentation, we demonstrated a clinically relevant survival prediction model.

Keywords - Artificial intelligence, cancer survival, histopathological features, image

segmentation, whole slide images.
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This is the first study to investigate the antecedents and consequences of brand ownership and the
moderators of these relationships in the context of organic food and local cultural food. This study
empirically tests a brand ownership framework based on psychological ownership theory. It examines
the role of participative brand development in developing brand ownership among different social
value orientations (i.e., proself and prosocial). Furthermore, it examines brand ownership’s effects on
various food brand supportive behaviours and the moderating role of consumer perceived ethicality.
To understand the participative brand development effect on brand ownership and brand supportive
behaviours toward organic and local cultural food from the consumer perspective, primary data were
collected via 668 valid questionnaires and the conceptual model was tested using partial least squares
structural equation modelling. The analytical results indicate that: Participative brand development
has a significant influence on brand ownership. Moreover, brand ownership is an important factor in
brand supportive behaviours. The negative relationship between brand ownership and positive word-
of-mouth for those who have higher consumer perceived ethicality is significant. Moreover, social
value orientation, the relationships between participative brand development, and brand ownership
differ significantly. Practically, the participative brand development of proself groups towards brand
ownership should emphasize the health and safety associated benefits of organic foods. If consumers
perceive more health and safety benefits from adopting organic foods regarding their well-being
needs, they will be more willing to increase their use of organic foods. Local cultural food marketers
play a significant role in promoting processed foods, creative gourmet, rural leisure and festival
events. Organic and local cultural food marketers should also pay attention to the change in the

psychology of different group members and adjust marketing strategies appropriately.

Keywords : Brand ownership, Participative brand development, Social value orientation,

Consumer perceived ethicality, Brand supportive behaviour
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The prediction of tumor in the TNM staging (tumor, node, and metastasis) stage of colon cancer using
the most influential histopathology parameters and to predict the five years disease-free survival (DFS)
period using machine learning (ML) in clinical research have been studied here. From the colorectal
cancer (CRC) registry of Chang Gung Memorial Hospital, Linkou, Taiwan, 4021 patients were selected
for the analysis. Various ML algorithms were applied for the tumor stage prediction of the colon cancer
by considering the Tumor Aggression Score (TAS) as a prognostic factor. Performances of different
ML algorithms were evaluated using five-fold cross-validation, which is an effective way of the model
validation. The accuracy achieved by the algorithms taking both cases of standard TNM staging and
TNM staging with the Tumor Aggression Score was determined. It was observed that the Random
Forest model achieved an F-measure of 0.89, when the Tumor Aggression Score was considered as an
attribute along with the standard attributes normally used for the TNM stage prediction. We also found
that the Random Forest algorithm outperformed all other algorithms, with an accuracy of approximately
84% and an area under the curve (AUC) of 0.82 + 0.10 for predicting the five years DFS.

On the other hand, the early diagnosis of colon cancer not only reduces mortality but also reduces the
burden related to the treatment strategies such as chemotherapy and/or radiotherapy. However, when the
microscopic examination of the suspected colon tissue sample is carried out, it becomes a tedious and
time-consuming job for the pathologists to find the abnormality in the tissue. In addition, there may be
interobserver variability that might lead to conflict in the final diagnosis. As a result, there is a crucial
need of developing an intelligent automated method that can learn from the patterns themselves and
assist the pathologist in making a faster, accurate, and consistent decision for determining the normal
and abnormal region in the colorectal tissues. Moreover, the intelligent method should be able to localize
the abnormal region in the whole slide image (WSI), which will make it easier for the pathologists
to focus on only the region of interest making the task of tissue examination faster and lesser time-
consuming. As a result, artificial intelligence (Al)-based classification and localization models are
proposed for determining and localizing the abnormal regions in WSI. The proposed models achieved
F-score of 0.97, area under curve (AUC) 0.97 with pretrained Inception-v3 model, and F-score of 0.99
and AUC 0.99 with customized Inception-ResNet-v2 Type 5 (IR-v2 Type 5) model. In addition, in order
to reduce the workload of pathologist, we have proposed the localization model which can localize the
affected last-layer in the WSI. Our proposed method achieved F-score (86%), sensitivity (86%), and
precision (88%) with the customized Inception-v3 model.

Keywords : Artificial Intelligence, Colorectal cancer, Medical Image Analysis, Classification,

Prediction.
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Adopting the perspectives of the behavioral theory of the firm and institutional theory, this
dissertation investigates the influence of performance feedback on green innovation and the
moderating effect of institutional pressures. To verify the connections, a research sample from
Taiwanese publicly listed firms in high-tech sectors during the period from 2003 to 2019 was
employed. The findings first suggest that firms trigger (avoid) green innovation when actual
performance falls below (exceeds) the aspiration benchmark. The problemistic search and
the priority of current success protection are assigned as the motivations, respectively. By
complementing the legitimacy concernin the decision-making process, institutional pressures (i.e.,
regulatory, normative, and mimetic pressure) intensify the performance feedback-green innovation
linkage. Besides expanding the current knowledge of green innovation's drivers, this dissertation

also illuminates the role of firms in changing the institutional framework.

Keywords ' Aspiration benchmark, Institutional pressures, Green innovation, Legitimacy,

Performance feedback
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In recent years, workplace emotional blackmail, which may be harmful to employee attitudes
and behaviors, has received considerable attention from academia and industry. However, the
workplace emotional blackmail construct remains lack of a clear definition and a measure with
good psychometric properties. To address these issues, I attempted to define workplace emotional
blackmail as an emotion-based influence tactic and developed a measurement basedon Hinkin’s
(1998) scale development approach. Studies One to Three showed that emotional blackmail has
are two distinct forms, intimidation and appealing. Study Four findings indicated that workplace
emotional blackmail significantly related to employees’ loyalty to supervisor and supervisor
identification and showed the scale has incremental validity. Study Five used the experience
sampling method (ESM) to collect daily data. The multi-level analyses results found that supervisor
referent power moderatedthe indirect relationship between appealing-oriented emotional blackmail
and fear, which then affect employee compliance. Finally, I discussed the future research direction

of workplace emotional blackmail.

Keywords - Workplace emotional blackmail, Scale development, Reliability and validity,

Power
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A precise and reliable building load forecasting is essential for a power company to carry
out power planning, management, and dispatching. Building load forecasting is a multivariate
time-series forecasting problem. An accurate forecasting model should capture the complicated
dependency between the variables at each time point and the long-range temporal relationship

between the data points.

This work proposes a novel spatio-temporal attention model to learn the spatial and temporal
dependence from the time-series data. The proposed method uses ProbSparse attention to reduce
time complexity in long-term time-series forecasting and LSTM layers to enhance long-term
dependency learning. Weather and time data are familiar data sources for building load forecasting
and are characterized by periodic and cyclical properties. Therefore, we incorporate the seasonality
of multivariate time-series data and the periodicity of time features to improve forecasting accuracy
by using different embedding methods and the seasonal extraction method to extract periodicity and
seasonality. We conduct experiments and compare our proposed method with several alternatives.
The experimental results indicate that our proposed method can outperform the comparison

methods. We also carry out an ablation study to analyze our proposed method.

Keywords : Long-term Forecasting, Building Load, Spatio-Temporal Attention, LSTM,

Periodic extraction
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Natural language generation (NLG) has recently flourished in research, and the NLG can apply
to several commercial cases, such as text descriptions of images on social media and the templates
of news reports. The research of NLG concentrates on improving the quality of text and generating
sequences similar to human writing style. However, NLG suffers from four issues: training
unstable, reward sparsity, mode collapse, and exposure bias. These issues provoke the awful text
quality and fail to learn the accurate writing style. As a result, we propose a novel GAN’ model
constructed by IntraGAN and OuterGAN based on the generative adversarial networks (GAN).
IntraGAN is the generator of OuterGAN which employ beam search and discriminator of IntraGAN
to optimize the generated sequence. Then output the generated sequence to the OuterGAN,
calculate the reward by improved comparative discriminator to strengthen the reward signal, and
easily update the generator. And we iterate adversarial training to update the models regularly.
Moreover, we introduce the memory mechanism to stabilize the training process that improves
the efficiency of training. We collect three datasets and three evaluation metrics to conduct the
experiments. It reveals that our model outperforms other state-of-art baseline models, and also

proves the components of our model help to improve the text quality.

Keywords : Deep Learning, Generative Adversarial Network, Natural Language Generation
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Artificial Fingerprinting (AF or the so-called digital watermarking) is a technique that can be used
to conduct Deepfake attribution by ensuring media authentication. However, AF does not prioritize
its robustness to certain kinds of distortions, making the embedded watermarks vulnerable to some
commonly applied image processing. Insufficient robustness reduces the practicality of digital
watermarking techniques. In this work, we extend an existing distortion agnostic watermarking method
to enhance the robustness of AF; our method comprises an attacker and an encoder-decoder pipeline.
The attacker is a convolutional neural network (CNN) that distorts the images. In contrast, the encoder-
decoder pipeline embeds watermarks into images and decodes the watermarks from the attacked ones.
We observed that simply using a CNN as the distortion agnostic attacker does not improve the bitwise
accuracy of the retrieved watermark when some common image processing operations, such as Center
Cropping and Horizontal Flipping are used. Furthermore, the CNN attacker is less effective to improve
the robustness of watermarking when applying Gaussian Blur distortion. To fix this shortage, we
designed an attack booster applies a set of differentiable image distortions before the CNN attacker
to enhance the robustness of the whole fingerprinting system. Experimental results show that the
proposed approach improves the quality of the extracted fingerprints even if the aforementioned image
processing operations are applied. Quantitatively, our method can improve the bitwise accuracy by up

to 36%, which takes another step forward on the road of Deepfake attribution.

Keywords : Deepfakes, Artificial Fingerprinting, Watermarking, Steganography, Generative

Adversarial Networks
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Link prediction is one of the most critical problem for machine learning on graphs. On the other
hand, contrastive learning receives much research attention and achieves excellent performance
in node classification tasks. However, we observe two major weaknesses if contrastive learning is

directly applied to link prediction tasks, leading to inferior performance.

To address this important issue, we propose a new contrastive learning approach for the link
prediction task, named SECRET Structure-aware Contrastive Representation Learning with Self-
discriminating Augmentation, which includes a novel data augmentation scheme based on the
prediction model itself and jointly considers two important views of contrastive objective and the
reconstruction loss to effectively improve the performance for link prediction. Experiments on 11
benchmark datasets show that our proposed SECRET significantly outperforms the other state-of-

the-art baselines in terms of prediction performance and efficiency.

Keywords - Machine learning, Graph neural network, Link prediction, Contrastive learning
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Artificial intelligence (Al) has created new value for future generations, particularly Al agents
and recommendation systems that interact with consumers. A chatbot avatar is an important factor
in the interaction between consumers and companies. Virtual avatars with different levels of
anthropomorphism cause consumers to have different perceptions of the company and even influence
purchase intention. This study used an experimental design method to explore the credibility and
purchase intention of different avatar types of Al chatbot recommendations.The experiment design
was a 3 (chatbot avatar type and gender: robot-like/male human-like /female human-like) x 2
(product type: utilitarian product/hedonic product) x 2 (message appeal: rational appeal/emotional
appeal) online experiment.In total, 434 valid questionnaires were collected. The results indicated the
following points. First, there is no significant difference in credibility between human-like and robot-
like avatars. Second, for utilitarian products or rational appeal, human-like and robot-like avatars
have no significant influence on credibility and consumer purchase intention, but male human-
like avatars have higher influence than female human-like avatars. Third, for hedonic products or
emotional appeal, human-like avatars have higher credibility and affect consumer purchase intention
more than robot-like avatars, and female human-like avatars have higher influence than male human-
like avatars. Finally, the higher the credibility, the higher the consumer purchase intention.The results
of this study will help companiescreate avatar types and develop marketing strategies that aim at

different product types and message appeal to enhance consumer preferences.

Keywords - Avatar, Artificial intelligence, Chatbot, Credibility, Anthropomorphism
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Can crowded stores be improved through rituals? Through several studies in this paper, including
creating imagined crowding and actual crowding, changing rituals and product categories. This
study shows that rituals can indeed improve the crowded environment of shopping spaces, and
make consumers increase their purchase intentions. This is because through the operation of rituals
mediated by the happiness gained. Then, the study pointed out that when the person who performed
the ritual changed from an individual to another, the ritual effect could also be obtained, which
made the purchase intention increase. Finally, the study demonstrates that cognitive information

processing interferes the ritual effect, rendering the ritual no longer useful.

This is the mediating effect of the happiness that can be gained by doing the ritual. Then, the
study found that when the operator changed from self to others, the ritual effect could also be
found, which made the purchase intention increase. Finally, the study demonstrates that cognitive

information processing interferes the ritual effect, making the ritual no longer useful.

Keywords - Crowding, Ritual, Happiness, Purchase intention, Information processing
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The concept of secrecy is used in the field of marketing increasingly, but it does not seem to be
applied in the field of prosocial behavior. Our research investigates how secrecy affects one's green
consumption. Through five studies, we show that consumers in secrecy are more likely to engage in
green consumption than non-secrecy. We show that this effect is driven by public self-consciousness.
Because the more you want to hide your secrets and try not to let people know your thoughts, the
more you pay attention to what others think of you and speculate on other people’s cognition. At this
time, it is easy to overestimate the degree of attention that others pay to you, and this kind of thinking
bias will lead to high public self-consciousness, and then tend to increase green consumption that
can build a good image. We also demonstrate that the high level of self-concept clarity attenuates
this effect. Our research has significant practical implications for using the concept of secrecy to

formulate marketing strategies and promote green consumption.

Keywords : Secrecy, Public self-consciousness, Green consumption, Self-concept clarity
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While digital learning is an emerging trend, educational institutions now offer the online version
of a physical course. While an online course may serve on-campus students who cannot take the
physical one due to capacity limitations, it may also be sold to students in other institutions for
credit transfer. As more and more institutions are doing this, competition arises. For an institution
to price its online courses in a competitive environment, the strategic adjustment of the capacity
of the physical course, which affects student diversity and the attractiveness of the online course,
should be considered simultaneously. To address the pricing and capacity adjustment problem faced
by educational institutions, we construct a stylized model with multiple institutions compete in
offering online courses. Through analytical modeling, we characterize the equilibrium decisions on
the prices of the online courses and on-campus enrollment strategies. From the analysis, we find
that with a larger quality gap, competition becomes less intensive, and thus institutions are allowed
to set higher prices. To leverage network externalities, an institution will enforce or induce more

on-campus students to take the online course with on-campus pricing.

Keywords : Online courses, Pricing, Competition, Network externality, Elearning
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