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To decide valuable companies to be invested, investment trust and fund management companies, which manage funds 
deposited from investors, have collected information on company’s budget status and plans. However, the number of visit 
reports are usually too large even for skilled fund managers to easily derive reliable business outlooks and investment 
decisions. In this research, to alleviate fund managers’ and analysts’ commitment for the investigation and analysis, we 
propose a machine learning system that can support them to make accurate predictions on business outlook from collected 
visit reports. We attempt to predict business confidence for specific companies and industries using CNN that is expected to 
have good readability and robustness for polarity perturbation. As a result, we obtain 81.4% in classification accuracy for 
analysts’ reports provided by the Sumitomo Mitsui DS Asset Management Company, Limited. It has 5.7% better accuracy 
than the best baseline model using Word2Vec and SVM.
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4.2 Word2Vec  
Word2Vec Python

gensim[Řehůřek 2010] Word2Vec
2

 
 

Parameters  
Vector size 500 

Window 10 
Min_count 1 

iter 50 

4.3 CNN  
CNN 3

4  
 

Name Shape Operation performed 
Input 500×300×1 - 

Conv-1 1×296×32 500 5 convolution 
32 filters 

Activate-1 1×296×32 ReLU activation 
Pool-1 1×74×32 1 4 AveragePooling 

Conv-2 1×74×32 1 5 convolution 
32 filters 

Activate-2 1×74×32 ReLU activation 
Pool-2 1×18×32 1 4 AveragePooling 

Flatten 576 - 
Dropout-1 576 50 % dropout 
Dence-1 32 Fully connected 

Activate-3 32 ReLU activation 
Dropout-2 32 50 % dropout 
Dence-2 2 Fully connected 

Activate-4 2 Softmax activation 
Output 2 Binary classification 

 
Input

Pooling 2 2

 
 

Parameters  
Optimizer Adam[Diederik 2014] 

Epochs 25 
Batch sizes 100 

Random Sampling True 
Validation 10-fold  cross validation 

Learning rate(Adam) 0.001 
Beta_1(Adam) 0.9 
Beta_2(Adam) 0.999 

10-fold cross validation 1 epoch
 

25 epochs 10 epochs
 

4.4  
baseline

2 10-fold 
cross validation  

(1) Word2Vec+SVM[Boser 1992] 
Word2Vec+SVM

SVM  
SVM Python scikit-learn[Pedregosa 

2011]  

(2) Doc2Vec+SVM 
Doc2Vec+SVM

Doc2Vec

(1)  

4.5  
5

Epoch Accuracy 3  
 

Model Name Accuracy[%]  
 81.4 13.7 

Word2Vec+SVM 75.7 17.0 
Doc2Vec+SVM 66.8 6.19 
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Doc2Vec Accuracy
 

Epoch 7epoch
Accuracy

Dropout 2

0.5
0.55

0.6
0.65

0.7
0.75

0.8
0.85

1 3 5 7 9 11 13 15 17 19 21 23 25

[%
]

epochs

The 33rd Annual Conference of the Japanese Society for Artificial Intelligence, 2019

4Rin1-36



 

- 4 - 

 

5.  

81%  

 

 

 
[Boser 1992] Bernhard E. Boser., Isabelle M. Guyon, Vladimir N. 

Vapnik: A training algorithm for optimal margin classifiers, 
COLT '92 Proceedings of the fifth annual workshop on 
Computational learning theory, Pages 144-152 ACM 1992. 

[Diederik 2014] Diederik P. Kingma, Jimmy Lei Ba, Adam: A 
Method for Stochastic Optimization, ICLR 2015, 2015 

[Kim 2014] Yoon Kim: Convolutional Neural Networks for 
Sentence Classification Proceedings of the 2014 Conference 
on Empirical Methods in Natural Language Processing 
(EMNLP) Association for Computational Linguistics 2014  

[LeCun 1998] Yann LeCun, Léon Bottou, Yoshua Bengio, 
Patrick Haffner: Gradient-Based Learning Applied to 
Document Recognition Proceedings of the IEEE 86(11), 
Pages 2278-2324 IEEE 1998  

[Mikolov 2013] Tomas Mikolov, Kai Chen, Greg Corrado, 
Jeffrey Dean: Efficient Estimation of Word Representations 
in Vector Space In Proceedings of ICLR Workshops Track
2013  

[Pedregosa 2011] Fabian Pedregosa, Gaël Varoquaux, Alexandre 
Gramfort, et al.: Scikit-learn: Machine Learning in Python
JMLR 12, pp. 2825-2830 JMLR, Inc. and Microtome 
Publishing 2011  

[Řehůřek 2010] Radim Řehůřek and Petr Sojka: Software 
framework for topic modelling with large corpora THE 
LREC 2010 WORKSHOP ON NEW CHALLENGES FOR 
NLP FRAMEWORKS University of Malta 2010  

 [Sato 2015] Toshinori Sato, Taiichi Hashimoto and Manabu 
Okumura: Operation of a word segmentation dictionary 
generation system called NEologd (in Japanese) Information 
Processing Society of Japan, Special Interest Group on 
Natural Language Processing (IPSJ-SIGNL) Information 
Processing Society of Japan, 2016  

[  2017]  ,  ,  : 

2017  
[  2004]  ,  ,  : Conditional Random 

Fields
(NL) , 2004  

 

 

The 33rd Annual Conference of the Japanese Society for Artificial Intelligence, 2019

4Rin1-36


