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Abstract

Online platforms and information technology are developing quickly, which boosts the popularity of online e-
commerce. Nowadays, posting content from client sentiments is vital for product makers to improve product
quality as much as possible to exceed customers' expectations. Sentiment analysis is a process of natural language
processing that finds out the sentiment and attitudes of users towards a product, whether positive or negative.
Most sentiment and text classification research use term weighting with inverse document frequency (idf). However,
assigning term weights using the idf method alone may not be effective enough to classify sentiment because this
weight does not consider vital information classification views. This paper presents a supervised term weighting
using the class mutual information calculated with the term frequency and the inverse document frequency.
Experimental results show that the proposed method performs more effectively than term distribution and the
term weighting that use only the inverse document frequency when considering by the performance indicator

value: Accuracy, Precision, Recall and F1-Measure.

Keywords: Mutual information, Opinion mining, Sentiment analysis, Term weighting, Text classification
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3BnsuTudn wéagede Uvasdulfidadulawuugu ioutiuitlndiign K Susiu
vt Acc Pre Rec F1 Acc Pre Rec F1 Acc Pre Rec F1
rtf-sisf 0.689+0.02 | 0.705 | 0.693 | 0.683 | 0.753+0.02 | 0.756 | 0.757 | 0.752 0.685+0.04 0.692 | 0.688 | 0.681
tfxidf 0.713+0.02 | 0.730 | 0.714 | 0.708 | 0.786+0.03 | 0.788 | 0.791 | 0.785 0.650+0.08 0.686 | 0.648 | 0.624

tfxidfxicsd 0.749+0.02 | 0.760 | 0.750 | 0.746 | 0.779+0.02 | 0.781 | 0.784 | 0.778 0.715+0.03 0.716 | 0.716 | 0.713
tfxidfxsgrt(icsd) | 0.745+0.02 | 0.760 | 0.746 | 0.741 | 0.779+0.03 | 0.781 | 0.784 | 0.782 0.740+£0.04 | 0.747 | 0.742 | 0.737

tfxidf/csd 0.627+£0.03 | 0.637 | 0.630 | 0.621 | 0.810+0.04 | 0.813 | 0.813 | 0.809 0.511+0.03 0.52 | 0521 | 0.508
tfxidf/sqrt(csd) 0.617+£0.03 | 0.630 | 0.621 | 0.610 | 0.775+0.03 | 0.777 | 0.780 | 0.774 0.534+0.02 0.545 | 0.543 | 0.531
tfxidf/sd 0.693+0.01 | 0.702 | 0.695 | 0.689 | 0.786+0.02 | 0.788 | 0.790 | 0.785 0.643+0.02 0.649 | 0.648 | 0.641

tfxidf/sqrt(sd) 0.723+0.03 | 0.731 | 0.726 | 0.720 | 0.775£0.02 | 0.776 | 0.779 | 0.775 0.683+0.04 | 0.689 0.69 | 0.683

tfxidfxcmi 0.825+0.03 | 0.830 | 0.826 | 0.824 | 0.867+0.02 | 0.866 | 0.868 | 0.866 | 0.753+0.03 0.755 | 0.752 | 0.750

tfxidfxsgrt(Miik) | 0.799+0.03 | 0.808 | 0.800 | 0.797 | 0.833+0.02 | 0.834 | 0.836 | 0.832 0.710+£0.04 | 0.718 | 0.71 0.706

tfxidfxMI 0.728+0.02 | 0.743 | 0.729 | 0.724 | 0.776+0.02 0.78 0.782 | 0.776 0.661+0.05 0.663 | 0.659 | 0.657

tfxidfxsgrt(MI) 0.725+0.02 | 0.740 | 0.726 | 0.721 | 0.782+0.02 | 0.784 | 0.787 | 0.782 0.666+0.05 0.668 | 0.664 | 0.662

tfxrf 0.795+0.02 | 0.799 | 0.798 | 0.794 0.795+0.04 0.8 0.8 | 0.794 0.770+0.04 | 0.787 | 0.772 | 0.766

M1599 5 : wan1snareUSeulisulsEansnminginvesisnsuuamhminuuyateya Yelp

An1suiuen wdatede thvasdulddngulauuvugu wouthuiilngfign K Susu
éﬂﬁﬁ’ﬂ Acc Pre Rec F1 Acc Pre Rec F1 Acc Pre Rec F1
rtf-sisf 0.706+0.02 | 0.729 | 0.707 | 0.699 | 0.750+0.01 | 0.666 | 0.664 | 0.663 | 0.664+0.03 | 0.752 | 0.75 | 0.749
thxidf 0.713£0.02 | 073 | 0.714 | 0.707 | 0.757x0.00 | 0.66 | 0.625 | 0.605 | 0.629x0.02 | 0.762 | 0.757 | 0.756

tfxidfxicsd 0.749+£0.02 | 0.762 | 0.749 | 0.745 | 0.751+0.01 | 0.726 | 0.724 | 0.723 0.725+0.0 0.759 | 0.752 | 0.749

tfxidfxsqrt(icsd) | 0.745+0.02 | 0.759 | 0.745 | 0.741 | 0.763+0.02 | 0.735 0.729 0.729 | 0.731+0.01 | 0.768 | 0.763 | 0.761

tfxidf/csd 0.647+£0.03 | 0.664 | 0.648 | 0.638 | 0.775+0.01 | 0.521 0.517 | 0.511 | 0.519+0.04 | 0.778 | 0.774 | 0.773

tfxidf/sqrt(csd) | 0.645+0.03 | 0.662 | 0.646 | 0.636 | 0.751+0.01 | 0.546 | 0.544 | 0.538 | 0.544+0.02 | 0.753 | 0.75 0.75

tfxidf/sd 0.700+0.02 | 0.717 | 0.701 0.694 | 0.761+0.01 | 0.653 | 0.648 | 0.644 | 0.647+0.01 | 0.766 | 0.761 | 0.759

tfxidf/sqrt(sd) 0.729+0.02 | 0.744 0.73 0.725 | 0.764+0.02 | 0.667 | 0.655 0.65 0.657+£0.02 | 0.77 | 0.764 | 0.762
tfxidfxcmi 0.825+0.03 | 0.829 | 0.825 | 0.824 | 0.858+0.01 | 0.725 0.72 0.72 0.722+0.02 | 0.867 | 0.858 | 0.857
tfxidfxsqrt(Miik) | 0.799+0.03 | 0.808 | 0.799 | 0.797 | 0.823+0.02 | 0.691 | 0.685 | 0.684 | 0.688+0.02 | 0.831 | 0.823 | 0.822

tfxidfxMI 0.728+0.02 | 0.742 | 0.729 | 0.724 | 0.764+0.02 | 0.631 0.63 0.629 | 0.632+0.03 | 0.768 | 0.764 | 0.763
tfxidfxsgrt(MI) | 0.725:0.02 | 0.74 0.725 0.72 0.755+£0.01 | 0.631 | 0.624 | 0.621 | 0.627+0.03 | 0.76 | 0.755 | 0.753
thxrf 0.802+0.03 0.81 | 0.803 | 0.801 | 0.792+0.01 | 0.809 | 0.792 | 0.789 | 0.716+0.05 | 0.719 | 0.714 | 0.714
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3BnsuTudn wéagede Urvasdulddndulauuugu ioutiuitlndiign K Susiu
thwitin Acc Pre Rec F1 Acc Pre Rec F1 Acc Pre Rec F1
rtf-sisf 0.674+0.02 | 0.683 | 0.679 | 0.673 | 0.731+0.02 | 0.739 | 0.737 | 0.731 | 0.618+0.04 | 0.651 | 0.625 | 0.603
tfxidf 0.683+0.04 | 0.687 | 0.686 | 0.682 | 0.786+0.03 | 0.788 | 0.791 | 0.785 | 0.520+0.05 | 0.626 | 0.535 | 0.424
tfxidfxicsd 0.731+0.03 | 0.734 | 0.734 | 0.731 | 0.779+0.02 | 0.781 | 0.784 | 0.778 | 0.699+0.02 | 0.702 | 0.702 | 0.698
tfxidfxsqrticsd) | 0.722+0.03 | 0.724 | 0.725 | 0.721 | 0.779+£0.03 | 0.781 | 0.784 | 0.738 | 0.623+0.03 | 0.644 0.63 0.614
tfxidf/csd 0.494+0.07 | 0.494 | 0.494 | 0.491 | 0.750+0.02 | 0.753 | 0.754 0.75 0.433+0.03 | 0.421 | 0.442 | 0.403
tfxidf/sqrt(csd) | 0.535+0.03 | 0.538 | 0.538 | 0.533 | 0.723+£0.01 | 0.727 | 0.727 | 0.723 | 0.461+0.05 | 0.449 | 0.469 | 0.422
tfxidf/sd 0.670+0.03 | 0.674 | 0.673 | 0.669 | 0.754+0.02 | 0.757 | 0.758 | 0.754 | 0.547+0.04 | 0.575 | 0.559 | 0.518
tfxidf/sqrt(sd) 0.686+0.03 | 0.689 | 0.689 | 0.685 | 0.719+0.02 | 0.724 | 0.724 | 0.719 | 0.554+0.03 | 0.578 | 0.564 | 0.536
tfxidfxcmi 0.852+0.03 | 0.851 | 0.853 | 0.851 | 0.867+0.02 | 0.866 | 0.868 | 0.866 | 0.753+0.03 | 0.754 | 0.751 0.75
tfxidfxsgrt(Miik) | 0.826+0.03 | 0.826 | 0.827 | 0.826 | 0.833+0.02 | 0.834 | 0.836 | 0.832 0.71+0.04 0.717 0.71 0.706
tfxidfxMI 0.687+0.04 | 0.689 0.69 0.686 | 0.776x0.02 0.78 0.782 | 0.718 0.66+0.05 0.662 | 0.659 | 0.657
tfxidfxsgrt(MI) | 0.682+0.04 | 0.684 | 0.685 | 0.681 | 0.782+0.02 | 0.784 | 0.787 | 0.782 | 0.665+0.05 | 0.668 | 0.663 | 0.661
tfxrf 0.789+0.03 | 0.79 0.791 | 0.788 0.757+£0.05 | 0.771 | 0.764 | 0.755 | 0.670+0.04 | 0.737 | 0.679 | 0.649
P191971 7 : Hemsvnaeaisuisulsraninmiatinvesiinsuuamimiinuugadeya Magazine
38n13usuen wdagnedne Uvasiuldidadulauuuds iNouthuiilngiign K Sudy
dhwitin Acc Pre Rec F1 Acc Pre Rec F1 Acc Pre Rec F1
rtf-sisf 0.627+0.01 0.514 | 0.549 | 0.455 | 0.938+0.01 | 0.877 | 0.618 | 0.666 | 0.943+0.01 0.895 | 0.877 | 0.7
tfxidf 0.625+0.01 0.514 | 0.548 | 0.455 | 0.940+0.02 | 0.927 | 0.612 | 0.663 | 0.938+0.02 0.903 | 0.596 | 0.637
tfxidfxicsd 0.700+0.01 0.531 | 0.593 | 0.501 | 0.941+£0.01 | 0.944 | 0.612 | 0.663 | 0.942+0.02 0.844 | 0.666 | 0.713
tixidfxsqrt(icsd) | 0.637+0.01 0.515 | 0.549 | 0.46 0.941+£0.02 | 0.944 | 0.618 | 0.671 | 0.939+0.02 0.852 | 0.621 | 0.669
tfxidf/csd 0.603+0.01 0.506 | 0.52 0.438 | 0.945+0.02 | 0.944 | 0.642 | 0.7 0.840+0.01 0.513 | 0.511 | 0.509
tfxidf/sqrt(csd) | 0.610+0.01 0.509 | 0.532 | 0.444 | 0.940+0.02 | 0.891 | 0.617 | 0.668 | 0.908+0.01 0.616 | 0.559 | 0.572
tfxidf/sd 0.619+0.01 0.516 | 0.555 | 0.454 | 0.941+0.01 | 0.944 | 0.612 | 0.663 | 0.938+0.01 0.918 | 0.595 | 0.639
tfxidf/sqrt(sd) 0.635+0.01 0.511 | 0.538 | 0.455 | 0.942+0.02 | 0.941 | 0.623 | 0.676 | 0.932+0.01 0.783 | 0.617 | 0.648
tfxidfxcmi 0.729+0.01 0.542 | 0.623 | 0.523 | 0.971+0.01 | 0.978 | 0.825 | 0.882 | 0.965+0.01 | 0.974 | 0.773 | 0.839
tfxidfxsqrt(Miik) | 0.682+0.01 0.526 | 0.582 | 0.489 | 0.958+0.02 | 0.978 | 0.73 0.797 | 0.943+0.02 0.96 0.621 | 0.669
tfxidfxMI 0.680+0.02 0.523 | 0.575 | 0.486 | 0.940+0.01 | 0.940 | 0.606 | 0.656 | 0.936+0.01 0.815 | 0.603 | 0.645
tfxidfxsgrt(MI) | 0.630+0.01 0.515 | 0.551 | 0.457 | 0.942+0.02 | 0.944 | 0.623 | 0.677 | 0.936+0.02 0.906 | 0.582 | 0.619
thxrf 0.904+0.02 | 0.662 | 0.69 0.67 0.986+0.00 | 0.798 | 0.707 | 0.736 | 0.783+0.03 0.558 | 0.636 | 0.555
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3BnsuTudn wéagede Uvasdulfidadulawuugu iioutiuitlndiign K Susu

vt Acc Pre Rec F1 Acc Pre Rec F1 Acc Pre Rec F1
rtf-sisf 0.502+0.03 | 0.456 0.52 0.437 | 0.713+0.00 | 0.769 | 0.726 0.726 0.854+0.00 | 0.571 0.59 0.55
tfxidf 0.529+0.03 | 0.476 | 0.537 | 0.461 | 0.462+0.01 0.797 | 0.695 0.724 0.858+0.00 | 0.548 0.48 0.379
tfxidfxicsd 0.649+0.02 | 0.552 | 0.618 | 0.555 | 0.803+0.01 0.804 | 0.697 0.727 0.859+0.01 0.656 | 0.664 | 0.657
tfxidfxsgrt(icsd) | 0.573+0.03 | 0.501 | 0.563 | 0.494 | 0.771+0.01 0.79 0.687 0.716 0.853+0.00 | 0.645 | 0.644 | 0.621
tfxidf/csd 0.485+0.03 | 0.446 | 0.507 | 0.424 | 0.535+0.01 0.817 | 0.746 0.76 0.877+0.01 0.392 | 0.462 | 0.379
tfxidf/sqrt(csd) 0.488+0.03 | 0.447 | 0.508 | 0.425 | 0.480+0.02 | 0.797 | 0.721 0.738 0.862+0.00 | 0.441 | 0.464 | 0.359
tfxidf/sd 0.517+£0.03 | 0.468 | 0.529 | 0.451 | 0.620+0.01 0.804 | 0.693 0.723 0.858+0.00 | 0.529 | 0.481 | 0.441
tfxidf/sqrt(sd) 0.550+0.03 | 0.483 | 0.544 | 0.474 | 0.645+0.01 0.801 0.693 0.723 0.857+0.00 | 0.587 | 0.577 | 0.492
tfxidfxcmi 0.832+0.01 | 0.758 | 0.753 | 0.738 | 0.815+0.01 | 0.881 | 0.828 | 0.842 | 0.917+0.00 | 0.708 | 0.676 | 0.661
tfxidfxsqrt(Miik) | 0.690+0.01 0.627 | 0.642 | 0.605 | 0.761+0.01 0.858 0.77 0.797 0.893+0.00 | 0.689 | 0.638 | 0.606
tfxidfxMI 0.610+0.02 | 0.517 | 0.579 | 0.517 | 0.746+0.01 0.798 | 0.699 0.726 0.859+0.00 | 0.541 0.53 0.531
tfxidfxsqrt(MI) 0.557+0.03 | 0.489 | 0.552 0.48 0.698+0.02 | 0.798 | 0.699 0.728 0.857+0.01 0.517 | 0.527 | 0.507
tfxrf 0.744+0.014 | 0.624 0.64 | 0.621 | 0.906+0.01 0.829 | 0.818 0.82 | 0.893+0.013 | 0.825 0.82 | 0.812
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