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Research on User Data-driven App Fading Functions

JIA Jingdong, HOU Xin, WANG Zhe and HUANG Jian

School of Software,Beihang University, Beijing 100191, China

Abstract In order to effectively promote App function iteration, most existing studies generally focus on improving existing func-
tions or adding new functions to promote version update by mining user requirements in user reviews, while neglecting to identify
functions that should be eliminated from user reviews. To address the issue,an analysis method about user data-driven App fading
functions is proposed. User reviews from App market are collected. Keyword templates are built to filter out reviews that contain
fading functions. From these reviews, function phrases are mined by syntax paradigms. A classifier is trained by these phrases to
identify fading functions to be studied,so the dataset of fading functions is built. Lifecycle of a fading function is found based on
version update log and user reviews backtracking. Then, user reviews for the lifecycle of fading functions are analyzed. A word
weight threshold method is proposed to detect and correct false ratings based on text sentiment analysis. BERT algorithm is used
to classify the review data. BERTopic-Corex topic model is proposed to generate theme words of reviews. Key user reviews are
identified based on the previous analysis results and the word count of reviews. Thus,fading functions can be effectively identified
and analyzed from user reviews. Experimental results and examples prove the feasibility and effectiveness of the proposed
method.

Keywords Fading function, User review,Review classification, Fake rating, Topic model
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Table 4 Function acquisition syntax paradigm
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Table 7 Confusion matrix
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Fomeasure — 2X prg"zszuanecall as
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Accuracy = Fp T Ep T TN T FN
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Table 8 Results of function filtering classifiers

Ak Precision Recall F-measure Accuracy
SVM-BoW 0.816 0.821 0.814 0.821
LR-BoW 0.818 0.824 0.816 0.824
DT-BoW 0.825 0.828 0.817 0.828
SVM-TFIDF 0.814 0.824 0.813 0.821
LR-TFIDF 0. 840 0. 844 0. 839 0. 844
DT-TFIDF 0.820 0.825 0.818 0.825
SVM-Word2vec 0.856 0. 854 0.852 0. 854
LR-Word2vec 0.847 0. 837 0.831 0. 837
DT-Word2vec 0. 844 0.842 0. 843 0.842
BERT 0.884 0.885 0.884 0.885

O B E AR 3 4R T AR T B O 1 10 A Rkt BE AL il R
100045 PEIS B0 » R AN TR 216 AN 11438 Th Ak, i A A
SCOF AR Horh 170 S THIR DU RE L MEAG KA F) 0. 787, 1A
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Table 9 Results of fake rating detection

CEES WE X a BHEXED FEREEMEME HMEE
0.5 0.5 1.5 0.841 0.769
0.5 0.6 1.4 0.827 0.769
0.5 0.7 1.3 0.788 0.769
0.5 0.8 1.2 0.778 0.769
0.6 0.5 1.5 0.795 0.779
0.6 0.6 1.4 0.841 0.779
0.6 0.7 1.3 0.835 0.779
0.6 0.8 1.2 0.810 0.779
0.7 0.5 1.5 0.765 0.797
0.7 0.6 1.4 0.786 0.797
0.7 0.7 1.3 0.833 0.797
0.7 0.8 1.2 0.835 0.797
0.8 0.5 1.5 0.752 0.827
0.8 0.6 1.4 0.755 0.827
0.8 0.7 1.3 0.767 0.827
0.8 0.8 1.2 0.832 0.827

BT HR WL AR, I — K B B K Y s
IR, A B T B 1 5 BERT 43280 09 Mo 3%, 45
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Table 10  Comparative results of fake rating detection

7 o A
4% % (BERT) 0.74
F O E A % 0.84
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Table 11 Reviews classification results of different classifiers

KTk Precision Recall F-measure Accuracy
BERT 0.818 0.816 0.809 0.816
ERNIE 0.776 0.762 0.752 0.762

RoBERTa 0.823 0. 801 0. 805 0. 801
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PEIE 2B gE N 12 g, vl LIE L, BERT 8 4
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b 5 T P RIS A 2B 55
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Table 12 Results of reviews classification

]| Precision Recall Fl-score

Bug 0.725 0.9434 0. 820
RN 0.835 0.8600 0.847
1z B3 ] 0.811 0.6670 0.732
#IRA A 0.500 0.6250 0.556
o i i K 0.933 0.8235 0.875
Accuracy 0.816

£ TR IE R 232848 . X B U AT IR D RE By P PR IS
119328 LR E IR — A IE e r K 3 5 R B MR T e . A
B, S T U IR D RE AT I8 43 28 B R TR R, 8 T 1B DI RE TR
B SR G5 0 5 I A PRS0 SR A5 SRR AT X L, B A IR 4 26
WK 6 B . IR HEEIE IR A5 R E 7 s .

oK R 23%

BUG 21%

KFEAA 3%

J PR % 36% 12 B 1E 17%

Bl6 BRI IRE s b 1

Proportion of all user reviews by category
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Fig.7 Proportion of user reviews with fading function
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Table 13 Experimental results of three thematic models
LDA BERTopic-ctfidf BERTopic-CorEx
topl0 0.21 0.33 0.50
topl5 0.22 0.31 0.43
top20 0.23 0. 30 0.39

M 13 W LE A SC ek i )5 9 BER Topic-CorEx 47 7
JT 7= A ) 3 R R 7R R TR) 3 R 4R ¥ 8 T LDA # BER-
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Table 14 Example of theme model results

HA E- 8% Hit
CTFIDF iPad/ & A /M W/ A8/ M A B/ E /2 L 0.375
CorEx B /A B R BBl R K B 0.625

T LLE B 0 T if 20 988 7 B g . 2 1l BERTopic-CorEx
AR 5 Yy RE R R 1Y 3 1) £ T BERTopic-ctfidf %, @
3k 3 R A LA L 5 s 2 T RE A 56 4 T PRI R
AR PRI AT B B I) 7 b A9 7 B R 46, 2 e R P X
% D) 8 1 3 48y T A% S0 A AL RO B O & A N i
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Examples of key user reviews
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