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Abstract In the process of application maintenance, the response of mobile application (App)
reviews provides developers with a user feedback mechanism, which has a positive impact on the
rating of the application. To reduce the workload of responding to a large number of user comments,
developers usually adopt an automated mechanism to respond to users’ ratings or follow-up user
questions. Currently, it is popular to use Sequence to Sequence (Seq2seq) generation models or

fusion information retrieval methods to generate responses to user reviews. However, the existing
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retrieval methods do not consider the semantics of the sentences, and the generative models do

not consider the difference between user reviews and retrieved reviews., which leads to poor

utilization of knowledge by the model and reduces the quality of the response. To solve these

problems, in this paper, we propose a Semantic Retrieval and Generation Framework named

SRGen, which consists of a retrieval model and a generation model. Firstly, the Sentence-BERT

(SBERT) model is fine-tuned in a self-supervised learning manner according to different reviews that

may have similar responses especially in the same application. Then the Top-2 most similar review-

response pairs are retrieved in the knowledge base using the joint vector representation of the name,

rating, and review information obtained by SBERT. Finally, according to the difference between the

retrieved comment and the original comment and the corresponding response content, the response of

the comment is generated by a generative model. Experimental results show that the SRGen im-
proves by 12. 4% under the metric of BLEU, and 9. 4% under the metric of ROUGE.
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Zelda Forever after l‘
Yodkokokok July 19,2021 898

I really like this application it is very entertaining but for some reason, it really lags when
i first open it up. And no updates comes to my phone like skipping and the ability to
shoot 3 mn videos. Please fix this. edit, i am now able to shoot 3 mn videos but the
forwarding feature isnt coming to my phone. However, the app still lags so much
when i open it. Overall, for now its good ig.

TikTok Pte. Ltd. August 9, 2021

Hi, sorry for the inconvenience. Could you please provide the issue details within the
TikTok app via the following steps: 1) Go to your profile page 2) Tap on the button on
the top right corner 3) Choose “Report a Problem” on the “Privacy and Settings” page.
Thanks, TikTok team.

Noah Watts I‘
Jokdokk August 8, 2021 2130
Love this app so much ! The only thing that I'm having a problem with is that I cant

save my tiktoks to pinterest. I would love to organize them and I share to pintrest and
then it takes me to pintrest and says its retrieving images from pintrest and it never
stops loading and never shows images. I used to be able to do this but cant now. I have
updated all apps and gave permissions . I dont know what

TikTok Pte. Ltd. August 9, 2021

Hi, sorry for the inconvenience. Could you please provide the issue details within the
TikTok app via the following steps: 1) Go to your profile page 2) Tap on the button on
the top right corner 3) Choose “Report a Problem” on the “Privacy and Settings™ page.
Thanks, TikTok team.
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. END
3.2 EpKE

A IS B BN 6 s e G B e A A
FRAE Rl A SR8 3 A 25 20 B R P IR R0 AR
V25 v ARG 2% ) A T 1M IO X A S L P

(10)

= w oo

© (o) ~ (2] 1
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Response B
Decoder :' 77777777777 |
\
\ H \
] ‘ H 0ol
‘ \
m oMo - LI
Feature __ Final Distribution |
Fusion |
Diff Vect(ir,,,\ - Copy Vector
_ _ -7 Teel S /w .
TOp*k 27y (AN
z 2z’ PRI \\‘\\
. / - PR A AN
Attention = PP N R SEAARNG R “ S N ANEERNY
-7 4 <7 / S y; L AN i
T A __. - r__ o T A
W [T "N |
Text S | | g h hal| |
Encoder | ! m u o | ! \_2‘ u " |
[ ____________________ , l ___________________
t
Embedding
User Review Similar Review Response of Similar Review
6 R S f
3.2.1 iRt q=W,h; (16)
W X=(x1s 225 2,) N FH.Y=(y, 2/ = Attention(h* ,q) 17
Yo sy, IR RS RS T X B EH K c=Attention(h”.s,) (18)

/\PFHUE‘JHTI/B*HI'ULN ﬁﬂUj‘j XL:(IM’JCZM"',

SO H Y= (W s vyl ) o 1k <K, 155
AR B ERE, R H M GRU X5 51 17
AT AT G s (1D ~ (13).
¢ h Y =bhiGRU(X) Y
X S =hiGRU(X)) (12)
¢ W =hiGRUCY,) (13)

i A A 8 H B m] GRU, 7 A — SRS 1) 4 s

= 14).
s, =GRU(s;,_,e(y;,—1)) (14)

Hrpos AR ds EARE M A e(y, ) FRIR A
yi RN UGS R v
3.2.2 FREREA

ot i B 25 A5 B IR ZS 1] 3 s JE L o AR &
W, 52 W GRU 153 2] H 2 Fe 1y 51 19 Fa
R R 0<<i<len(X)H B 1 1G5 ) & =,
=5, AW & q, X 6), 5k R F
MPEIE 8 ok 45 Ry T R A5 31 & 2L
R D) TR R B A I B 51 Bk A B i
B AR m e, FRZ ¥ D) i, RoR A s R
PR B 495 VIR R BN 25 19 ) 5, = (18).

z=Attention(h* ,s.) (15)

i P SRR PRI i 2 SRR B PR 1)
Z',r%é A 22 S diff R R VRS SR FIEE
ZE P25, m (1. @G 2 51 i diff 530
) it ¢ MCEIRZR R Al A9 3 22 585 UL ) i de, RORAR
i 2 5 DR 7 UK R B i o o A 25, n = (20). i — 25
Z )N Top-k A2 5245 DL EAF 2] ) 2 T, =X 21).

diff =g(z.z .z—z2") (19)
de=g(d,c) (20)
={de; )i, ¢4))

3.2.3 MEZA
TEfRRS 25 L B8 o a5 A AR P iy, CIRAS )
it s Top-k A28 548 ULl & T, 11 58 4 1.
A v R0 AT P, I (22).
P, =Softmax(mip(y;.s;.T)) (22)
Hodvomlp Ry H)7 )2 0 KN S 1) 7
KN,
3.2.4 B
Y BN 50 B B R T H 5 an =X (23) o &
B A B[] 25 1) 1 349 670 AR SR A 2R
L(ﬁ)i21055(1)1(3//y<mr,{x£}fa{y2}f))
(23)

Horb 0 g ISR K O R R PR IR I3 X 119 4> 4
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4 IWRITS SN
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B SROCE AR KT ig.

4.1 HIEE HRERSHIEE

ARSCAE Y SOk [15] 9 £ 9 48 o 36 0 A AU 1Y A7
ROV BE B R o3 A rT A A 18] 7 B s o i
App MR 52 T 1/3 BEE . K419 App 2085
TEEH. Z A RIZE L 45 Intel Xeon Processor(Skylake,

50k 1

40k

30k

Count

20k

10k

com.picsart.studio

vStudio.Andros

IBRS) 16 #% . NAE 64GB, Tesla V100 16 GB i (1%
& i TN 2.

MG 55 eV, 25 & BERURS B L LA KT B K
BE Lk $E all-MiniLM-L6-v2 {E & SBERT 1 i i)l 2k
R 55 40 )P A AR B 1 Transformer #5732
Fr i KK . BERT A 55 A WordPiece it 2 4
512, %t 2 300~400 A~ ] | 5K 1 SOR B
W7, RIS R R 1.

x1 HESY

S84 S8
Loss Function ADAM
Learning Rate 0. 001
Weight Decay le-5
Hidden Size 200
Type of RNN GRU
Number of Layers 1
Word Embedding Vector GLOVE
Word Embedding Dimension 200
Top-% 5
Epochs 3
Batch Size 100
Dropout 0.1
Max Vocabulary Size 10000
Review Length 100
Response Length 100

FH B Z LT 5 A )4 .
RQI : FIHELZ 5 V5 AH e SRGen J2& 5 A {37

com.facebook.orca

com.contextlogic.geel

App Name

K7 Bt & B Kb o A

RQ2: A FIZET SRGen A8 B 40 fu 2

RQ3:SRGen 7 # & Jy i tb BERT il TF-IDF
GRS L

RQ4 : 3k #5080 2 BB 4 4 U R ROR 1 22 57 DA
S Uk RAE A B E 2 AT 42

RQ5 : A= BLZ5 A 0T LA F I & 4 19 52 B 1F 18 i)
g fh 7
4.2 EUMTAE
4.2.1 BLEU $£

BLEU™ F—4La8 =AW sliEn 45
— N TR 4 AR . BLEU Byt 5
=t (24).

N

BLEU-N (3.y) =B(3.y)exp( > w,logP,(5.y))

" (24)

K n Y RTUCHED n-gram KBS e KK N %S

K 4w, J& n-gram VCECALEE . B(y, y) /& ok XT i

o3 BRI AR5 R P, (3 ) B AH T XS AT #-gram
VC g Yot i 16 ML 2% BH 2R B PEAL . P T3 an =l (25).

Z Count o, (gram,)

CE {edts} gram €C

2 Count (gram.,)

C'€ {cdts) gram), €

(25)

P,,(j/ay):

@  https://sbert. net/docs/pretrained_models. html
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Y,
&

i 2022 4F

2, Count oy, (gram,) i n-gram [A] B 7E candidate
Cedts) T2 5EFRTE reference H H B VR $h B K AH » Count
(g'ram,’, Y NPT A candidate 1 n-gram IR EL.
4.2.2 ROUGH ¥l

ROUGH ¥~ F o 46 W0 Bl # B 2l 7™ 28 1 3C
AR 478 S R ZH R o SCAS Fii S A AE DL EE L = (26). fif
A ROUGE-1,ROUGE-2 #1 ROUGE-L #9 F1 4%,
53 ) 5t A S 2 4 B RN B DA 1 4 2 (] ) B i)
T I ESMERKAILTF.

Z 2 Count p.a, (gram,)

SE{Ref} gram €S

2 2 Count (gram.)

S"€{Ref} gram) €S’

K ROUGE-N J& n-gram 1 [a] 5, BIAE 5 fE A H
S SCASEE R Y LAY n-gram 5 BR E SCA R 2 R
n-gram ) E . Countowa N n-gram |6 B} £E — 2H #7
T SO 220 H 3l SCAS 5 287 30 A0 B0 e R
{EL» Count (gram,) 2y n-gram {545 HESCA R Z LS
rh S IR
4.3 HRSW
4.3. 1 JrEBCR T (RQD

e 2 FF 3 PR A SCX I T SRGen 55 28 #L (1)
NMT %4 #: . RRGen 52317 CoRe! "™ 2 3 CoRe +
SBERT %1 . SRGen-Similar % ¥: 7£ BLEU #il ROUGE
805 T 8CR. CoRe+ SBERT £ 7Rk CoRe B R
g P f SRGen Y #6545 SRGen-Similar %
/N SRGen £ HAG Z BN AR RIPE IR » BEAS % I8 1 2E A
e B P38 5 A 2R B PE IR 2 ) Y 25

%2 BLEULKZR

ROUGE-N= (26)

i 7R BLEU-4 P, P, Py P,
NMT 19. 43 37.34 18. 47 14. 94 13. 84
RRGen 33.82 50. 18 32.90 28.91 27.37
CoRe 40. 18 56. 62 39. 93 35.76 33.91
CoRe+SBERT  44. 16 59. 89 43.59 39. 20 37.17
SRGen-Similar 44.12 60. 54 43. 94 39. 48 37. 47
SRGen 45.17 60. 80 44. 65 40. 20 38.15
& 3 ROUGE LE#£ER
[ ROUGE-1 ROUGE-2 ROUGE-L
NMT 37.00 18. 36 36.02
RRGen 47.78 30. 65 47.11
CoRe 52. 60 36. 66 51.59
CoRe+SBERT 56. 59 40. 74 55. 76
SRGen- Similar 56.67 40. 52 55.70
SRGen 57.28 41.54 56. 48

AL & B, 7 BLEU 4§45 T, SRGen [t CoRe
MERIBRE T T 12. 4% .48 ROUGH #8545 F . SRGen tb
CoRe fBIFE T T 8. 9%, ) F 1 SUAG 2 KA 7Y (1)

RESRTH g 5B 3. ¥ CoRe BB 145 R 34> B4 Hy
WG 1 SBERT 5, PEREA W 2 4& TF M 40. 18 2
THE) 44. 16, 4% A Z B P Fie 5 R R BB
2% F 0, #5% SRGen-Similar 1) BLEU-4 Jy 44. 12,
¥ [E 5 1) BLEU-4 K 45. 17, #8F548F+ 1. 05, iF B F
AR R B PF 0 5 1 ma B PF e 22 (8] 1 22 05 B Bl
T v AR BT

4.3.2 AFZSEMFmH(RQ2)

ARICGER R T AR S8 BT SRGen 1
BPE. 23 B U2 8, B Layer Num f§ 35 #f 28 9 45
i 2% K& A% Hidden 8] 8 9 4E )% . Word Em-
bedding 44k JE.

Layer Num. {1 [¥] 8 (a) flf 75, i ¥ Layer Num
J9 18] 5. " W Layer Num g 1 i, BLEU B4 f =
{H ,ROUGE-L {f Layer Num & 1 tW B8 T & = {H.
BiE Layer Num (3 £, 25| A Z 0S40, W 4%
PERESE LT Mla 3, RS 2 1 R HOF A B R
IFPERE. B T Layer Num 25 1 BHE S $oa i b,
SEIG RO U AR SO Layer Num WX BN 1.

KRN WE 8 IR, & Top-k M 1 F|
6. LIRS BEE K R BN 23 £, B)58 5 Bk
PN 2 TR XKW Z MR RONEF T4
JSCHE G 14 e 1 PR 2 R A 2 S B 28 FE Rl 5 Top-k
AR RAT B S B PR RE R AR, PR A SO
R R A E N 5.

Hidden 4. W& 8(o) /R . LK % B Hidden
Size 7 50 F] 400. 4 Hidden Size /NI G 50 Fl
100, BLEU,ROUGHE-1,ROUGE-2 #il ROUGE-L

%50- ~-BLEU R—1 <50t ,&Rlz ~/-R—L|
2 | |&aR-—2 VR-L| £
S 451 e T DA T
A A —{} A CA-A
40 = 0 Aob L DS
“A- A AL
35
i 2 R S T A R B
Layer Num TopK
(a) R Layer Num 1540 (b) RNERRA I
60 — 60 —
N - +BLEU R—-1 e -“-BLEU R—1
§50' “ANR—2 ~/R—1L| 550 -NR—2 N/-R—L
5] ]
~ 45 SR e B L 45 T J
L — o
LA A A
gop- Dty Brins 40 i ARy
P50 100 200 300 400 S0 25 50 100 200
Hidden Size ‘Word Dimension
(¢) AEHidden Sizell15200 (d) AN Word Dimension [f] 521
B8 ARFESEEE T B e
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ARG FE AR . B3k 200 B i 21 3k 1A L Bl S T B
K F] 400 B, 45 B R 2 B2 /)ME. Hidden Size 13 KA,
R A2 2% B 3, 2 P EGS UG B A HE B (A A
PEBE T [ 1 Hidden Size #: /NI AR 1) 3255 fiE
L. A SOK Hidden Size BY{E 5 200.

Word Embedding % . W& 8(d) fix, & &
Word Embedding 4 4351 5 25.50.100.,200. &
Word Embedding 4 & (438 fin , 52 50 550CR B4 3B
o B 5 1 T 25 Word Embedding 4 ] T 5 2% 1 I
i, DRI AR SO L4k B2 2Bl 200, 4 T A 301 245 5C
ff 4 glove. twitter. 27B. 200d. txt.
4.3.3 i XA RLHII T (RQ3)

¥R B SCR R D7 T A 0 FATH A TR
R OT AT B BB B AR CPE TR e L XL T
B BERT.GLOVE, TF-IDF fil Ground Truth
Mgt H, Hdh Ground Truth i@+ 3. 1.1 4 FEH
2. 52557 Epoch 5 3, Top-k & 1, Hidden Size i
100, Layer Num 2}y 1, Word Embedding 4i J& H
100. SBERT WUl ZR&CR - K 9 fioR, % Epoch
f{ 3% K, Cosine Pearson fil Cosine Spearman f§ 1 #p
A B FERTEHIBF 3 A Epoch I, 38 g B 2818

90
80
=
N
i)
& 70
—O— Cosine Pearson
60 — /A - Cosine Spearman

o 1 2 3 4 5 6
Epoch

B 9 SBERT (1545 R

R R 45 RNk 4, 5 HABAS R J7 241
e SRGen # SCKY 28 J5 12 UG 17 58 4 A9 240 SOk
[10]f TF-IDF % 164k7% T kb GLOVE #1 BERT &
R . Ground Truth 945 5K 92.61%., A L)
HEBAAE 3.1 77 1, SRGen 8 3| ) Ground Truth 2
PHEf B o ) P el IR B e R L 1 i B 2 T 1.

R4 HREX
ViR’ BLUE-4
GLOVE 36. 10
BERT 36.63
TF-IDF 37.93
SRGen 41. 60
Ground Truth 92.61

R T I TR PR o AN [ A X e R A R Y
Wi o AR SCIE AT T I RS . Horr, Epoch 08 8 3,
+Name KR I App 4 . + Rating /R 3 N i¥ o
F R UG ZEHE. Ik 5 s AER R 3N Category
{& K., Cosine Person$8#5rI8/N T 0. 09,Cosine Spearman
BER T 0.16, 7] IR ANE BN BRI TR RACR. [
It App 4 \Rating, Response F¢ 5 it %5 % 46 2% 45
RARTE. R JAA NN A AR
M2t B 34T, 41 Only Response [ Cosine Pearson
Sh 70. 32 1 Only Review 2 66. 20, X # B 15 X 1
R TP G o 1 P 2 R S

RS MAERTERFEENEENIER

Jrik Cosine Pearson Cosine Spearman
+ Name+ Rating _
+ Category+ Response 85. 01 8217
+ Name+ Rating _
| Response 85.10 82.01
+ Name+ Response 84. 24 81.46
+ Response 78. 40 74. 65
Only Response 70. 32 69. 27
Only Review 66. 20 65.07

ASCEPEAT T KA L RETT B SE gL An & 10 fr
7 I3 AR G Y BE A Top-k ARALEE T+ B Be ik A7
THCEL Wi R T T R . G A B BL. TE-IDF [
SBERT {H#E R I} 8] 2213 2 . SBERT i i 43 45 1F
WEHETEAE 2. 17ms, TF-IDF % 0. 21 ms. {0 4
ARE R A8 Top-k AL T8 B B £ B T GPU
IF17iaH . Batch Size % F 100 i, 8 Z PP IR KR
FEET 8. 19 ms, TF-IDF fEH} 432. 64 ms. ZE /& &/ » A
SR AT AR T

I Inference Time —F Encoding Time]

2.5
2.0
12 12
E £
(%) [
E 15f E
= =
% ]
= 1.0F 5
E
=]
2ol =

0
Batch 100 Batch 50 Batch 1 TF-IDF
Method Name

K 10 PERES MY

40304 B A A 4y B (RQ4)D

TR I R o A A A R R ) AR SRS
Bl o3 = Bt : Head 3k #8% 48 . Median H &5 %5048 M
Tail BEBEME . &5 1/3. 4T T = 415050 . 55 — 414X
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2,

= 2022 4

fd JH NMT #8155 — 204 il CoRe AL, 55 =20 {fi ]
SRGen #L A, SE 565 F, Top-k % B H 1., Hidden Size
W N 200, Layer Num %% & 1, Word Embedding
YERF X N 100, Epoch % Bl 5, CoRe fil SRGen
45— AR R B PEIE - e X

S — A SLI N 11 iR s & B Sk B AN AE ALl
A NMT [ 1& 8L F . BLUE-4 B Al 3k 2] 0. 4, th 4k
Pt AT DLk #) 0. 33, 7 & #R %k 45 i BLEU-4 U 7E
0.1 %4 . B4 Epoch B3N . Sk %4 9 BLUE-4
TR AR AR B A B R AR T S RS
S T NRER e, Epoch %8 F 3 B} BLEU-4 %
IRUEAE. 25 S a &l 12 iR, & B CoRe Bk
W& Epoch M35 A R D i 4 7 s B A 2 71, /]
W CoRe HERL, Fe A7 % A= B4 iU AT 73 Y 2% >
05 ) B4 2 AR R B R B B Al SR an &l 13
Ji7s s SRGen A [A] T CoRe., B 3k & (4 £ 45 ob o Ho A
Hhr R B Epoch B 1S A B WA 42 7t Sk B
S A AR 15 B BEIA F) 0.5 1 BLEU-4, i &
1) 0 E K 2% 0 N T B 2 RE R Ao Sk B 1 &
B R AR AR A P S T Ak B 2. 6 (H AR AR R B Sk
BB A AR A ) R 2 FEAR K. £% 1, SRGen FEHE
T 3 A FHAS R A0 05 B 34T #5 DL 5 2 L 7 A [ 43 A
M E A T A S A R

[ JHead ] Median [ Tail [ JAll]

40 o
-
301 B B B
2 |lm
520' -
0 1 2 3 4 5
Epoch
11 NMT K L5
( |Head [ 7] Median ETMI:}AH‘
50
10 B . B
30}
= = = = = =
oo 18 B R |
o 8 | S | R (|
2 i 5

—_
w

Epoch
E 12 CoRe K BzH

[ JHead Median ] Tail [__JAll]

_ M
- _ M

w

[T T
e

[T T
o

| [T

I\
AT T

—_

Epoch
Kl 13 SRGen K 5%

L AT DAAS S DAR 2598 Sk RO AN T AT A
FRE AT AT 1Y ROR L 3l 3 K R Y B O RE 4R
e H AR U L R ARt TN A R R
B s v LU 78— 2 1 A OB AR B R T
RORZEW JRy T . A o 5w I RAe A AR TR SR 2
PELE i 0 A () 2 45
4.3.5  NTHAESHT (RQS)

bR T H SR 7 B AR SO B TR A R
TN T VEAN 09 5 06 X 2B 1800 o) 87 36 47 DAl N T
PEAR A () 5 64T I T 8 /2 5 E  H P
2 AR AE 2 B LR AR 4 B R
R L. 2 55 5.8 N HA R4
AR T AT & 5. 3l A 2 5 # R 30 5
FEIE I HIW SRGen ,CoRe 2 1 14 #1115 F 72 ¥ JF
LN UNRN L EIvYe

N TR N TR A ) e 25 A SCREPLIE$E T 2k
FEHRAS 30 A5 VF I8 - Wi W X JF4E B AP 34 4 i B
By R A R b B O (0] 4 i Sk R4S 15 45 0F IR -
IR B A R A ) 0] A e DU AN R 2 5 E TR
HR A SCHERL L0, 24 ] % P38 ma 1y 45 SR 1) Ak DI 25 0
% % (Grammaticality Fluency) . #1 5% 1% (Relevance) .
HERG: (Accuracy) Fll 4 4 ¥F 73 (Overall Score) Py A4~
D5 T 7% . 1R T B i SO R R S TR A OC
PR RE S P PEIe A 0] AT 2 fi) o AR DG R B v
Al 1w LA B (4 HE A BT 255 PE 0 2 P R PR e
oL (A RE AR AT 3. 8 A R) 5 RE 4] L AN 18] 14 B

e 6 MR 7 ik TSk AR R AR AR B g N T
VAR A, nT LU 78 B = A iz v, IR & N B
F14) Wi 17 A i A 48 B TR BLAR A T B e 4. TR A
T B D7 T SRGen Az 8 H4) i) Ry R 22 25 104 T i )
3 o0 WO A% 400 3,92 A 3. 96, 4. 17 Al
4. 15. FE A 21 5 18 SRGen A= A5 1 ) 3 4% BF 4 L
CoRe %y H 10 Wi 1 W G- 76 VR Aff 14 48 B O 1D, AR SC K
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ID:125
User Review: Can’t login can’t recognize me it’s useless in latest update .

Response 1: We can help you with that . Please email <email> use the email address associate with your
account . We’ll take a look at your account and offer next step . thank !

Response 2: We would like to hear more about this issue . Please email <email> and we can further
troubleshoot this issue and work towards resolve it for you .

Response 3: Hi <user> ! thank for your review . Can you please contact our support team so that we can
look into this ? email more info to <email> thank !

App Description: Flipboard. Discover quality content for all your interests - personalized articles and
videos about news, food, photography, entertainment, tech, lifestyle, sports and much more. We’ll
deliver the latest headlines, events, and entertainment stories to save you time, keep you informed and

B

inspired, and make sure you're always up-to-date with what’s happening.

Response 1 Very Dissatisfied Dissatisfied

Middle Satisfied Very Satisfied

B 14

Bl SRGen % H (9 1 N7 1) F- 349 73 505 1 A 3 14 ) i
e AR P R B — L RS R AT
J7 - SRGen 5 I & N 5% Wi Bt 3R H AR T Sk 5T
¥dlirh . 2 58 % CoRe 4k LAY W B 45 1 25 A B 4%
55 SRGen M. 75 B AR XT SRGen 43 Hi 1) 255 P 73
B, X R WS SRGen 7] LT IF & # 1Y L BRIT 6
Mg iz Ff.

K6 AHMBBFEAIRIEER

fEE Y Graglr:;tlicv:;hty Relevance Accuracy Overall Score
CoRe 3. 86 4.21 4.26 3. 97
SRGen 3.92 4.26 4.33 4. 05
Developer 3.96 4.43 4. 46 4. 20

R7T EMBEAIRIEER

Y Gra;féi:cc;hty Relevance Accuracy Overall Score
CoRe 3.93 3. 90 3. 60 3.63
SRGen 4. 17 3.92 3. 90 3. 96
Developer 4.15 3.96 3.81 3.93

& 15 FIEl 16 bb4 7 SRGen F1H At 455 7Y 1) i 1
REIXE L. AT 0L SRGen AT LA S S by ol 1o FH P 6 4 J2%
{8 F BB A1 1 » U0 “Previous is better”, SRGen i Jif
4 “Thank for your feedback”;“Hate this app”,SR-
Gen i i 7 “ Apologize” |fif CoRe M i & “ Thanks a
lot”. fHHZ T, SRGen (1)1 [ 45 5 855 & F P 3k
IR A IR TE PE -0 0 22 T Y 0 TR O AR T I £ )
SCLRFRTE, P & S “you can disable our app”,
RRGen f1 SRGen #} 42 3] “you can disable it”, Jii
CoRe [a1 5 AR 38 HT » H 5 B AA ) U A DG, AT L
SRGen A {1 N 4 . RRGen Fll CoRe 43K 7 &

IFa 5 8 5 A 4]

B WL N2 X R W] SRGen REAE O Az R 1L 3T 4
B R A B T AR 25 2 PFIE B OO AR R O H
P £14 M )37

User Review: Previous ui is better. This is worst.
Response: Thank for your feedback. ES team is trying to develop a

handier app for our user . can you tell me what do you most dislike?
we will try to improve it.

could I ask for a <digit> star rat? You know your support is the best
award for this little flashlight thank.

Core: Sorry for the confusion . We have fixed this in version <digit>.
please try it and update review . The toast message shows how much
time it cost to start es. We enable this in the debug version to try to
reduce start up time and the reason why you see that be we mistakenly
forget to disable it in the public release. Sorry again for inconvenience.
SRGen: Thank for your feedback. ES team is trying to develop a

handy app for our user. can you tell me what do you think the dislike?
we will try to improve it.

P15 AT IR AR R e AR 1

User Review: Hate this app but come with the phone!

with news republic to provide news content on their device so our app
is preloaded on your phone and can't be deleted. You can disable our
app in your device setting menu apps news republic disable. Hope this
helps news republic.

news republic to provide news content on their device so our app is
preloaded on your phone and can't be deleted. You can disable it
however in your device setting menu apps news republic disable. Hope
this helps news republic.

Core: Hi there thanks a lot for your helpful feedback and support!

Enjoy your read! News republic.
SRGen: Hi there thank for the review and we apologize you didn't

news on their device so our app be preloaded on your phone and can't
be deleted. You can disable it however in your device setting menu
apps news republic disable. hope this helps!

B16 FH P AR AR R e AR ] 2
4.4 BAIEITIE
AR S5V ST A AR R 0 A SO L U Y
R FEARBAEI T = AT .
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B — 0 T L 4R 19 H 3 - SRGen AR 51T 1R 7
FRARLA e B » A0SR e 3 B PRI Wi, U BB R A AT
Fr B ST A B U1 348 1) 7 9 1A A 0T e AR 5 5
T TRV B DAy i R B A AL L AN P IS TS
PR BT RN BB AT AR B 3 T B e s
T F W SO AR o S A VL PN A 2SR 4 5
O UV X 2 SR B I PN A RSy 2Z [ A7 7R 2 4 b
(AN — B0 55 = AT BEAT 7 W AR AS B9 R I 552 P
PR BT | 2% ) 45 21 1 RO 0k 58 A s ] A T 4
e P BBCHR T B 2 e R A I IR R R A e B Y
DAL - W I X ) R ARLJBE AR A 2R 2R U TR AN AT 2K
TACHEAR , & RECRAE. Br T RE AN B A
— BB PRI AE S P I AN o e

X5 — A SR 07 TR A - TR N S Y T
Je NEGE /N TR P R AT VR IR AE
ZAEAL DR I B E AR A 3 [ XS /0 B R T
BRI T 5 o) 337 JF & 38 J2 35K 5 7 Y i
B AHRX R RO o EE IR 22 T A M AR e ) B
ZALRETT BT DL A [RGB Wi 50 /08. 3 F 5 W AR AR
Ul o SEFR I 2% 2 R HEAT S AR A I Ui AR A
I IE # FRIE A SRGen BT i AT 2R AT 55 5 75 A
M 137 28 N T M 7 5 b S8 R 2 R . B AR SRGen $i2
i U VFIR WA A B PERE - (2 SRGen AN REFI T 2 75
B AL 0 RLS 2 SRR 4] 1% AR B T MR i S
i hE 23 380 K T A 3 I R IO AR SO S T R N B
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Background

The research work in this paper is about mobile service
maintenance and evolution. The responses to mobile application
reviews provide application developers with a user feedback
mechanism, which has a positive impact on the rating of the
application. In order to reduce the workload of responding to
a large number of user reviews, developers usually adopt an
automated mechanism to respond to user reviews, such as
scoring praise or follow-up user questions and other types of
responses. We have proposed some efficient automated user
review mining and analysis methods, which are of great
significance for developers to maintain the mobile application.
This method can effectively help the developers to respond to
the reviews submitted by the user in the app store, which can
improve the rating of a mobile application.

In order to facilitate developers to better develop and
maintain apps, some previous work mainly focused on automatic
classification and summary of reviews. These researches study
which aspects of the iOS App Store are related to responding
to user reviews. Also, finding that ratings, comment length.
as well as posting time, emotion, and writing style all have
an important impact on comment responses. Hassan et al.
began to analyze the dynamics of comment and response
mechanisms. They study 4.5 million reviews and 126 686
responses from 2328 top free downloadable apps in the Google

Play Store, a key finding is that reviews are non-static, and
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identified four patterns that guide developers’ responses. In
terms of generating responses to reviews, the previous
method of responding to reviews is to use encoder-decoder-
based methods to combine keywords or retrieved knowledge
to generate responses. They only use character-level matching
when retrieving, and do not consider the differences of
reviews when generating. Therefore, this paper proposes a
framework for semantic retrieval and generation.

We believe that our research methods can enhance the
quality of the response no matter in terms of metrics or in
terms of manual evaluation. At the practical application
level, this method can help the developers to respond to the
user reviews precisely, so as to continuously meet the
developer’s requirements for a higher rating. Furthermore,
this paper aligns with the topics, Software Evolution and
Cognitive Services, from two National Natural Science Key
Foundation. What’s more, our work can be verified in the
elderly care service platform fytlun. com, the National Key
R&.D Program of China.
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