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Question Answering without interaction Question Answering with interaction

Category Precision | Recall | F1 | Running Time(ms) | Total accuracy | Precision | Recall | F1 | Running Time(ms) | Total accuracy
Ist Party Collection 0.63 0.64 | 0.63 2000 0.77 0.79 10.78 2100
3rd Party Sharing 0.64 0.65 | 0.64 2000 0.77 0.80 | 0.79 2100
User Choice/Control 0.59 0.57 | 0.58 2000 0.68 0.72 1 0.70 2000
Data Security 0.70 0.70 | 0.70 2100 0.79 0.85 |0.82 2200
Specific Audiences 0.78 0.78 | 0.78 2000 0.88 0.92 10.90 2000
Access, Edit, Delete 0.77 0.59 | 0.65 2000 0.90 0.70 | 0.80 2000
Policy Change 0.79 0.73 1 0.75 2000 0.90 0.83 |0.87 2000
Data Retention 0.62 0.51 | 0.54 2200 0.73 0.64 | 0.69 2500
Do Not Track 0.80 0.80 | 0.80 2100 0.91 0.97 |0.92 2100

Average 0.70 0.66 | 0.67 0.68 0.84 0.80 | 0.82 0.80
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Question Answering without interaction Question Answering with interaction

Category Precision | Recall | F1 | Running Time(ms) | Total accuracy | Precision | Recall | F1 | Running Time(ms) | Total accuracy
Ist Party Collection 0.63 0.64 | 0.63 2000 0.81 0.79 | 0.80 2100
3rd Party Sharing 0.64 0.65 | 0.64 2000 0.79 0.80 | 0.78 2100
User Choice/Control 0.59 0.57 | 0.58 2000 0.70 0.72 | 0.71 2000
Data Security 0.70 0.70 | 0.70 2100 0.81 0.85 | 0.80 2200
Specific Audiences 0.78 0.78 | 0.78 2000 0.92 0.92 | 093 2000
Access, Edit, Delete 0.77 0.59 | 0.65 2000 0.94 0.70 | 0.83 2000
Policy Change 0.79 0.73 | 0.75 2000 0.93 0.83 | 0.90 2000
Data Retention 0.62 0.51 | 0.54 2200 0.75 0.64 | 0.69 2500
Do Not Track 0.80 0.80 | 0.80 2100 0.93 0.97 | 0.96 2100

Average 0.70 0.66 | 0.67 0.68 0.84 0.80 | 0.82 0.82
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Question Answering without interaction Question Answering with interaction

Category Precision | Recall | F1 | Running Time(ms) | Total accuracy | Precision | Recall | F1 | Running Time(ms) | Total accuracy
1st Party Collection 0.63 0.64 | 0.63 2000 0.81 0.75 | 0.78 2100
3rd Party Sharing 0.64 0.65 | 0.64 2000 0.79 0.76 | 0.78 2100
User Choice/Control 0.59 0.57 | 0.58 2000 0.70 0.70 | 0.70 2000
Data Security 0.70 0.70 | 0.70 2100 0.81 0.81 | 0.81 2200
Specific Audiences 0.78 0.78 | 0.78 2000 0.92 0.88 | 0.90 2000
Access, Edit, Delete 0.77 0.59 | 0.65 2000 0.94 0.66 | 0.80 2000
Policy Change 0.79 0.73 | 0.75 2000 0.93 0.77 |0.85 2000
Data Retention 0.62 0.51 | 0.54 2200 0.75 0.60 | 0.68 2500
Do Not Track 0.80 0.80 | 0.80 2100 0.93 0.91 |0.92 2100

Average 0.70 0.66 | 0.67 0.68 0.84 0.80 | 0.80 0.80
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Question Answering without interaction Question Answering with interaction

Category Precision | Recall | F1 | Running Time(ms) | Total accuracy | Precision | Recall | F1 | Running Time(ms) | Total accuracy
Ist Party Collection 0.63 0.64 | 0.63 2000 0.81 0.73 |0.77 2100
3rd Party Sharing 0.64 0.65 | 0.64 2000 0.79 0.74 | 0.77 2100
User Choice/Control 0.59 0.57 |0.58 2000 0.70 0.68 | 0.69 2000
Data Security 0.70 0.70 | 0.70 2100 0.81 0.79 | 0.80 2200
Specific Audiences 0.78 0.78 | 0.78 2000 0.92 0.86 | 0.89 2000
Access, Edit, Delete 0.77 0.59 | 0.65 2000 0.94 0.64 | 0.80 2000
Policy Change 0.79 0.73 1 0.75 2000 0.93 0.75 | 0.84 2000
Data Retention 0.62 0.51 |0.54 2200 0.75 0.58 | 0.67 2500
Do Not Track 0.80 0.80 | 0.80 2100 0.93 0.89 | 0.91 2100

Average 0.70 0.66 | 0.67 0.68 0.84 0.80 | 0.79 0.79
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Question Answering without interaction Question Answering with interaction

Category Precision | Recall | F1 | Running Time(ms) | Total accuracy | Precision | Recall | F1 | Running Time(ms) | Total accuracy
Ist Party Collection 0.63 0.64 | 0.63 2000 0.81 0.71 | 0.76 2100
3rd Party Sharing 0.64 0.65 | 0.64 2000 0.79 0.72 | 0.76 2100
User Choice/Control 0.59 0.57 | 0.58 2000 0.70 0.66 | 0.68 2000
Data Security 0.70 0.70 | 0.70 2100 0.81 0.77 | 0.79 2200
Specific Audiences 0.78 0.78 | 0.78 2000 0.92 0.84 | 0.88 2000
Access, Edit, Delete 0.77 0.59 | 0.65 2000 0.94 0.64 | 0.79 2000
Policy Change 0.79 0.73 | 0.75 2000 0.93 0.73 | 0.83 2000
Data Retention 0.62 0.51 | 0.54 2200 0.75 0.54 | 0.65 2500
Do Not Track 0.80 0.80 | 0.80 2100 0.93 0.87 | 0.90 2100

Average 0.70 0.66 | 0.67 0.68 0.84 0.80 | 0.78 0.78
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Question Answering without interaction Question Answering with interaction

Category Precision | Recall | F1 | Running Time(ms) | Total accuracy | Precision | Recall | F1 | Running Time(ms) | Total accuracy
Ist Party Collection 0.63 0.64 | 0.63 2000 0.60 0.660 | 0.60 2100
3rd Party Sharing 0.64 0.65 | 0.64 2000 0.62 0.60 | 0.61 2100
User Choice/Control 0.59 0.57 |0.58 2000 0.58 0.55 | 0.56 2000
Data Security 0.70 0.70 | 0.70 2100 0.68 0.70 | 0.69 2200
Specific Audiences 0.78 0.78 | 0.78 2000 0.75 0.74 | 0.84 2000
Access, Edit, Delete 0.77 0.59 | 0.65 2000 0.75 0.58 | 0.66 2000
Policy Change 0.79 0.73 | 0.75 2000 0.79 0.67 |0.73 2000
Data Retention 0.62 0.51 | 0.54 2200 0.62 0.48 | 0.55 2500
Do Not Track 0.80 0.80 | 0.80 2100 0.76 0.78 |0.77 2100

Average 0.70 0.66 | 0.67 0.68 0.84 0.80 | 0.66 0.66
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Question Answering without interaction Question Answering with interaction

Category Precision | Recall | F1 | Running Time(ms) | Total accuracy | Precision | Recall | F1 | Running Time(ms) | Total accuracy
1st Party Collection 0.63 0.64 | 0.63 2000 0.81 0.67 | 0.74 2100
3rd Party Sharing 0.64 0.65 | 0.64 2000 0.79 0.68 | 0.74 2100
User Choice/Control 0.59 0.57 | 0.58 2000 0.70 0.62 | 0.66 2000
Data Security 0.70 0.70 | 0.70 2100 0.81 0.73 | 0.77 2200
Specific Audiences 0.78 0.78 | 0.78 2000 0.92 0.80 | 0.76 2000
Access, Edit, Delete 0.77 0.59 | 0.65 2000 0.94 0.60 | 0.77 2000
Policy Change 0.79 0.73 | 0.75 2000 0.93 0.69 | 0.81 2000
Data Retention 0.62 0.51 | 0.54 2200 0.75 0.50 | 0.63 2500
Do Not Track 0.80 0.80 | 0.80 2100 0.93 0.83 | 0.88 2100

Average 0.70 0.66 | 0.67 0.68 0.84 0.80 | 0.76 0.76
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Question Answering without interaction Question Answering with interaction

Category Precision | Recall | F1 | Running Time(ms) | Total accuracy | Precision | Recall | F1 | Running Time(ms) | Total accuracy
1st Party Collection 0.63 0.64 | 0.63 2000 0.81 0.69 | 0.75 2100
3rd Party Sharing 0.64 0.65 | 0.64 2000 0.79 0.70 | 0.75 2100
User Choice/Control 0.59 0.57 |0.58 2000 0.70 0.64 | 0.67 2000
Data Security 0.70 0.70 | 0.70 2100 0.81 0.75 10.78 2200
Specific Audiences 0.78 0.78 | 0.78 2000 0.92 0.82 |0.87 2000
Access, Edit, Delete 0.77 0.59 | 0.65 2000 0.94 0.62 |0.78 2000
Policy Change 0.79 0.73 1 0.75 2000 0.93 0.71 | 0.82 2000
Data Retention 0.62 0.51 |0.54 2200 0.75 0.52 | 0.64 2500
Do Not Track 0.80 0.80 | 0.80 2100 0.93 0.85 | 0.89 2100

Average 0.70 0.66 | 0.67 0.68 0.84 0.80 |0.77 0.77
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Abstract

Privacy policies are the primary channel through which companies inform users about their
data collection and sharing practices. In their current form, policies remain long and difficult
to comprehend, thus merely serving the goal of legally protecting the companies. Short notice
based on information extracted from privacy policies have been shown to be useful and more
usable. Therefore, we deal with new information retrieval systems to meet this need. Question
answering systems are examples of such ones which use natural language to make human-computer
interaction much easier.

Performance of statistical question answering systems are so dependent to their data-set with
which they are trained; however, they outperform other approach of implementation of question
answering. Deep convolutional neural network equipped with interaction will consider previous
question and similarity of (past and new questions) questions while answering client. Thus, they
omit majority of ambiguity errors. Improvement are resulted by word2vec model which can iden-
tify similarity of meaning of two sentences.

The result of this research implementation can achieve an accuracy of 82.4% on this task, when
evaluated against unseen test set annotated by a group of law department student. The obtained
scores indicate that the proposed method is almost 8% more accurate than automated analysis of
privacy policy using only deep learning. In addition, the processing time of the proposed method
compared with the hierarchy of neural network classifiers is much improved.

keywords: Question answering system; Deep convlutional neural network ; Question answer-

ing with interaction
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