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Abstract 
With the exponential growth of social media i.e. blogs and social networks, organizations and individual persons are increasingly 
using the number of reviews of these media for decision making about a product or service. Opinion mining detects whether the 

emotions of an opinion expressed by a user on Web platforms in natural language, is positive or negative. This paper presents 

extensive experiments to study the effectiveness of the classification of Spanish opinions in five categories: highly positive, highly 
negative, positive, negative and neutral, using the combination of the psychological and linguistic features of LIWC. LIWC is a text 

analysis software that enables the extraction of different psychological and linguistic features from natural language text. For this 

study, two corpora have been used, one about movies and one about technological products. Furthermore, we have conducted a  
comparative assessment of the performance of various classification techniques: J48, SMO and BayesNet, using precision, recall and 

F-measure metrics. All in all, findings have revealed that the positive and negative categories provide better results than the other 

categories. Finally, experiments on both corpora indicated that SMO produces better results than BayesNet and J48 algorithms, 
obtaining an F-measure of 90.4% and 87.2% in each domain. 
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1. Introduction

their clients’ expectations and needs, clients’ feelings

2. Related Work





Table 1. Comparison of proposals for sentiment classification. 

Proposal 
Computational 
learning  

Linguistic resources Domain Language 

[4] Yes (SVM(Support Vector 
Machines)) 

Ngrams, TF-IDF ( Term 
frequency – Inverse document 
frequency), BO (Binary 
Occurrence) and TO (Term 
Occurrence) 

Movies, books, 
cars, cookware, 
hotels, music, 
cameras, phones 
and computers 

English 

[5] Yes (SVM and 
ANN(Artificial Neural 
Network)) 

Bag-of-words model  Movies, GPS, books 
and cameras  

English 

[6] Yes (NB (Naïve Bayes), ME 
(maximum entropy) and 
SVM) 

Ngrams and TF-IDF Movie, books, 
DVDs, Electronics 
and Kitchen. 

English 

[7] Yes (NB, SVM and ME) Sentiment dictionary Books, DVDs, 
electronics and 
Kitchen. 

English 

[8] No Sentiment 
dictionary(SentiwordNet) and 
ontologies 

Movies English 

[9] Yes (SVM) Ngrams, TF and TF-IDF Twitter (movies) English 

[10] Yes (SVM, NB and ME) SentiwordNet  Twitter (politics, 
business, 
economics) 

English 

[11] Yes (NN(Neural 
Network)) 

BPN (back-propagation neural 
network) and SO 
indexes. 

Movie, MP3 and 
Blog 

English and Chinese 

[12] Yes (SVM) Ngrams and TFIDF—C Hotels and 
products 

Chinese 

[13] Yes (SVM) Sentiment dictionary(S-HAL) News Chinese 

[14] No Sentiment dictionary (SentiRank) Products Chinese 

[15] Yes (ANN and SVM) Ngrams Movie Chinese 

[16] No BLEL: the Bing Liu English 
Lexicon 

Movie Spanish and English 

3. LIWC



Table 2. LIWC categories 

1. Linguistic processes Word count, total pronouns, articles, prepositions, numbers, negations 

2. Psychological Processes Affective process, positive emotions, negative emotion, cognitive process, perceptual 
process 

3. Relativity Time, space, motion 

4. Personal concerns Occupation, leisure activity, money/financial  issues, religion, death and dying  

4. Data Sets

5. Machine Learning and classification



Table 3. Machine learning methods 

Classifier Description 

J48 J48 was developed by Ross Quinlan. It is an open source Java implementation of the C4.5 algorithm in the Weka 
data mining tool. The algorithm uses an advanced technique to induce decision trees for classification and uses 
reduced-error pruning. The purpose of classifying data with decision tree is to discover if it contains well-
separated classes of items that can be interpreted meaningfully [25] 

BayesNet Bayesian networks are directed acyclic graphs in which the nodes represent propositions (or variables), the arcs 
imply the existence of direct causal dependencies between the linked propositions, and the strengths of these 
dependencies are quantified by conditional probabilities. Such a network can be used to represent the deep causal 
knowledge of an agent or a domain expert and turns into a computational architecture if the links are used not 
merely for storing factual knowledge, but also for directing and activating the data flow in the computations which 
manipulate this knowledge [26]. 

SMO Sequential minimal optimization (SMO) was developed by John Platt in 1998. SMO is an improved training 
algorithm for SVMs. Like other SVM training algorithms, SMO breaks down a large QP (quadratic programming) 
problem into a series of smaller QP problems. Unlike other algorithms, SMO utilizes the smallest possible QP 
problems, which are solved quickly and analytically, generally improving its scaling and computation time 
significantly [27]. 

6. Evaluation and Results

6.1.



Table 4. Products with two categories (positive and negative). 

J48 BayesNet SMO 

P R F1 P R F1 P R F1 

1 0.739 0.741 0.74 0.799 0.797 0.797 0.843 0.843 0.843 

2 0.799 0.8 0.799 0.833 0.833 0.833 0.823 0.822 0.822 

3 0.733 0.735 0.73 0.781 0.782 0.781 0.796 0.795 0.795 

4 0.742 0.741 0.741 0.76 0.761 0.761 0.755 0.755 0.755 

1_2 0.803 0.804 0.803 0.885 0.881 0.882 0.887 0.887 0.886 

1_3 0.75 0.752 0.751 0.819 0.818 0.819 0.832 0.833 0.832 

1_4 0.771 0.771 0.771 0.813 0.811 0.812 0.832 0.833 0.832 

2_3 0.819 0.82 0.819 0.879 0.878 0.878 0.863 0.863 0.863 

2_4 0.808 0.809 0.809 0.854 0.852 0.853 0.845 0.845 0.844 

3_4 0.737 0.737 0.737 0.811 0.811 0.811 0.817 0.818 0.817 

1_2_3 0.816 0.816 0.816 0.889 0.885 0.886 0.881 0.881 0.881 

1_2_4 0.821 0.822 0.82 0.87 0.865 0.867 0.879 0.879 0.879 

1_3_4 0.803 0.804 0.802 0.828 0.827 0.828 0.837 0.838 0.837 

2_3_4 0.805 0.806 0.804 0.878 0.874 0.875 0.866 0.867 0.867 

1_2_3_4 0.83 0.831 0.83 0.878 0.874 0.875 0.904 0.905 0.904 

Table 5. Products with three categories (positive-neutral-negative). 

J48 BayesNet SMO 

P R F1 P R F1 P R F1 

1 0.677 0.687 0.682 0.697 0.687 0.692 0.743 0.745 0.744 

2 0.671 0.669 0.670 0.703 0.709 0.706 0.713 0.732 0.722 

3 0.605 0.634 0.619 0.597 0.645 0.620 0.585 0.678 0.628 

4 0.614 0.622 0.618 0.614 0.66 0.636 0.561 0.649 0.602 

1_2 0.705 0.704 0.704 0.769 0.753 0.761 0.772 0.782 0.777 

1_3 0.736 0.747 0.741 0.775 0.777 0.776 0.714 0.707 0.710 

1_4 0.672 0.68 0.676 0.717 0.71 0.713 0.717 0.727 0.722 

2_3 0.693 0.706 0.699 0.745 0.75 0.747 0.732 0.75 0.741 

2_4 0.667 0.675 0.671 0.739 0.742 0.740 0.73 0.744 0.737 

3_4 0.652 0.658 0.655 0.661 0.695 0.678 0.716 0.713 0.714 

1_2_3 0.677 0.678 0.677 0.763 0.748 0.755 0.776 0.785 0.780 

1_2_4 0.698 0.704 0.701 0.774 0.759 0.766 0.769 0.78 0.774 

1_3_4 0.665 0.672 0.668 0.727 0.719 0.723 0.738 0.748 0.743 

2_3_4 0.688 0.692 0.690 0.759 0.759 0.759 0.753 0.771 0.762 

1_2_3_4 0.678 0.686 0.682 0.766 0.753 0.759 0.774 0.786 0.780 



Table 6. Products with five categories (highly positive-positive-neutral-negative-highly negative). 

J48 BayesNet SMO 

P R F1 P R F1 P R F1 

1 0.407 0.413 0.41 0.433 0.463 0.447 0.473 0.506 0.489 

2 0.458 0.468 0.462 0.479 0.501 0.49 0.447 0.494 0.469 

3 0.394 0.398 0.395 0.328 0.445 0.376 0.364 0.471 0.410 

4 0.375 0.381 0.377 0.357 0.45 0.397 0.467 0.456 0.461 

1_2 0.495 0.497 0.496 0.517 0.526 0.521 0.536 0.543 0.539 

1_3 0.417 0.422 0.419 0.445 0.469 0.457 0.455 0.54 0.493 

1_4 0.426 0.422 0.424 0.457 0.475 0.466 0.48 0.514 0.496 

2_3 0.496 0.5 0.498 0.514 0.532 0.523 0.475 0.518 0.495 

2_4 0.478 0.479 0.478 0.504 0.526 0.515 0.473 0.509 0.49 

3_4 0.425 0.421 0.422 0.393 0.443 0.416 0.466 0.495 0.48 

1_2_3 0.464 0.469 0.466 0.515 0.523 0.519 0.528 0.544 0.536 

1_2_4 0.498 0.498 0.498 0.517 0.529 0.523 0.525 0.535 0.53 

1_3_4 0.426 0.421 0.423 0.449 0.477 0.463 0.486 0.526 0.505 

2_3_4 0.452 0.454 0.452 0.518 0.538 0.528 0.487 0.518 0.502 

1_2_3_4 0.514 0.512 0.513 0.526 0.538 0.532 0.567 0.575 0.571 

6.2.



Table 7. Movies with opinion classification (positive and negative). 

J48 BayesNet SMO 

P R F1 P R F1 P R F1 

1 0.774 0.773 0.773 0.814 0.813 0.813 0.812 0.811 0.811 

2 0.711 0.711 0.711 0.721 0.721 0.721 0.796 0.796 0.796 

3 0.755 0.753 0.753 0.705 0.703 0.703 0.745 0.744 0.744 

4 0.682 0.682 0.682 0.682 0.682 0.682 0.738 0.738 0.738 

1_2 0.78 0.78 0.78 0.828 0.828 0.828 0.869 0.868 0.868 

1_3 0.769 0.769 0.769 0.811 0.81 0.81 0.827 0.827 0.827 

1_4 0.764 0.763 0.763 0.808 0.806 0.806 0.834 0.834 0.834 

2_3 0.684 0.684 0.684 0.745 0.745 0.745 0.808 0.808 0.808 

2_4 0.721 0.721 0.721 0.722 0.722 0.722 0.805 0.805 0.805 

3_4 0.728 0.728 0.728 0.719 0.719 0.719 0.754 0.754 0.754 

1_2_3 0.796 0.796 0.796 0.822 0.82 0.82 0.872 0.871 0.871 

1_2_4 0.781 0.781 0.781 0.819 0.819 0.819 0.872 0.872 0.872 
1_3_4 0.754 0.754 0.754 0.817 0.816 0.816 0.844 0.844 0.844 

2_3_4 0.711 0.711 0.711 0.745 0.745 0.745 0.819 0.819 0.819 

1_2_3_4 0.778 0.778 0.778 0.82 0.819 0.819 0.855 0.854 0.854 

Table 8. Movies with three categories 

J48 BayesNet SMO 

P R F1 P R F1 P R F1 

1 0.558 0.565 0.561 0.648 0.662 0.654 0.569 0.678 0.618 

2 0.56 0.564 0.562 0.574 0.599 0.586 0.565 0.672 0.613 

3 0.544 0.565 0.554 0.494 0.583 0.534 0.516 0.613 0.560 

4 0.54 0.544 0.542 0.44 0.537 0.483 0.513 0.609 0.556 

1_2 0.581 0.581 0.581 0.682 0.69 0.685 0.687 0.714 0.7 

1_3 0.565 0.572 0.568 0.661 0.65 0.655 0.567 0.675 0.616 

1_4 0.582 0.574 0.577 0.644 0.659 0.651 0.584 0.697 0.635 

2_3 0.571 0.571 0.571 0.614 0.619 0.616 0.641 0.687 0.663 

2_4 0.567 0.57 0.568 0.566 0.589 0.577 0.605 0.665 0.633 

3_4 0.517 0.518 0.517 0.491 0.58 0.531 0.536 0.636 0.581 

1_2_3 0.584 0.582 0.583 0.669 0.675 0.672 0.696 0.721 0.708 

1_2_4 0.594 0.588 0.591 0.68 0.688 0.683 0.677 0.712 0.694 

1_3_4 0.584 0.585 0.584 0.641 0.655 0.648 0.621 0.693 0.655 

2_3_4 0.557 0.562 0.559 0.613 0.617 0.615 0.637 0.672 0.654 

1_2_3_4 0.582 0.579 0.581 0.67 0.676 0.672 0.697 0.724 0.71 



Table 9. Movies with five categories. 

J48 BayesNet SMO 

P R F1 P R F1 P R F1 

1 0.414 0.415 0.414 0.465 0.482 0.473 0.498 0.508 0.503 

2 0.522 0.527 0.524 0.447 0.445 0.446 0.439 0.434 0.436 

3 0.397 0.397 0.397 0.37 0.368 0.369 0.421 0.43 0.425 

4 0.339 0.34 0.339 0.264 0.343 0.298 0.366 0.385 0.375 

1_2 0.403 0.403 0.403 0.462 0.482 0.472 0.538 0.547 0.542 

1_3 0.406 0.408 0.407 0.454 0.47 0.462 0.497 0.503 0.5 

1_4 0.418 0.421 0.419 0.465 0.484 0.474 0.501 0.512 0.506 

2_3 0.375 0.375 0.375 0.402 0.43 0.415 0.482 0.485 0.483 

2_4 0.391 0.391 0.391 0.403 0.443 0.422 0.462 0.472 0.467 

3_4 0.377 0.377 0.377 0.325 0.368 0.345 0.418 0.43 0.424 

1_2_3 0.424 0.422 0.423 0.475 0.485 0.48 0.533 0.54 0.536 

1_2_4 0.419 0.419 0.419 0.465 0.486 0.475 0.523 0.531 0.526 

1_3_4 0.394 0.394 0.394 0.451 0.472 0.461 0.5 0.507 0.503 

2_3_4 0.373 0.372 0.372 0.401 0.427 0.413 0.474 0.483 0.478 

1_2_3_4 0.428 0.425 0.426 0.477 0.487 0.482 0.522 0.525 0.523 

6.3.



Table 10. Comparison of related work with our proposal. 

Proposal Language Precision Recall F1 

[4] English 84.01 85.80 84.79 

[5] English 84.00 87.00 85.47 

[7] English N/A N/A 83.26 

[9] English 68.81 81.87 74.77 

[10] English 64.29 61.47 62.85 

[11] English and Chinese 75.00 61.90 67.80 

[12] Chinese  86.40 87.60 86.90 

[13] Chinese  N/A N/A 92.21 

[16] Spanish and English  63.93 62.74 63.33 

Our proposal Spanish 90.4 
87.2 

90.5 
87.2 

90.4 
87.2 

7. Conclusions and Future Work
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