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Abstract: A parallel algorithm based on MapReduce framework for finding hot spots from commodity
reviews (PR-HD algorithm) is proposed. The PR-HD algorithm uses crawler technology to extract an
electricity supplier. A review data set is generated from the review data of a popular mobile phone under
the platform, and the weight of the feature words is calculated by the TF-IDF algorithm. The final
weights of the feature words are obtained by adding position weights of the feature words, and a vector
space model (VSM) calculation is established. The similarity of different comment sentences is combined
using Canopy algorithm and K-means algorithm to realize hot spot discovery from commodity reviews.
This allows product developers to obtain more direct and effective suggestions and feedback.
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KA PR-HD (product review hot spot
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T REHS B T8 53 M A2 U DS B et i s A
(B, SCHRLS J# i I K-means S8 R 47 R
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SR PR AR RS Ly, SIS A R SR 2K
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SRAFTEAE B AL ) SR BR AR L BOAE LA A e SR 2K
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AMMESER. 1 5%, PR-HD 3535 0] LA [8] 77 1
2 T S PP 0 B AN (B, 4 7 PR I F2 40 PR
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AR, — s SO T A B ) 4 B X G SR Y
[ g, X T [ A v g L], FRATT SR FH A AR5 S
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frequency, TF-IDF) Bk K 115 T iy X g 0 4E B
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R I35 SO A% L 3R 11466 ] log % KFTR

2.2 Canopy Ei%

Canopy S HA ML, 5 L EI A & —
AP RO ER I8, Canopy BT ELHUC I E I
BI(E T F1 T, DT R 3 58 o A [R] B JLAS 7%
Canopy 5-12: HBE KK B 0] 70 (B A45 31 19 45 2R 01
ARG BT LLE Z 1 28 Canopy 5504k 5 HAl 2R
KA G HN, HAEMR T

CD) K Bim B A List £45. A BME T,
T,.

I Bl ML Bk e — A SR S rpls i i ACE)
Canopy Z4 11, M\ List S5 MERIZ .

(I H%L Canopy & By -5 HAD S Z 18] By R
B A/INT T PR PR S RN AR R — AN I
List HBR I &S s &5 KT T, WS A Canopy
M List FilER . # KT T, /NF Ty WAKIHFE List
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B & AHAFZIEEK AN R BIR) 46 s IR BEAE A (45
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T LA A [ e 2 B AR BLRE  FRATT G BEK
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3 PR-HD #1TEEIRIT

PR-HD 5.7k 2855 R Fds 1A 3 5 SCA ]
b e R 1) AR AT LA BB 4y
PR-HD 53, ] DA FOR P K B T3 1178 B s it
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3.1 FaBSxXAEER

PR-HD 53 (1) 15 b B 5 SCAS 1] £ 4k B B gl S
3 2% Py SOR AR R PR E 0 B T SO I 44
WA AT S 4 A 8 T SCARIE
AR e e P T LAGE S B B B IR X R SR
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PR A 2 BT BT (R AULEL K T AT SCEE 3R G O ) A%
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3.2 BEANHWME

R T AR R A RS B B R BRI
PR-HD 5 78 A B0 o By B i S xd B — BB
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OUHEAT IR TTAS B EAF S WU EE 2R, 24 T, %
B KE, SENE 2R EE T 24
Canopy . i i1 £ J & rpl s T L 25 R S 7K 22 )
AT 24 T B i /)N D) 3 il SR 2R A ) i i 22
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. Canopy B i F47 AL AL BEATL 2 45 15 R A7 At
TEARH F AP EE4E D, 4 i T Canopy, 5
JE 43X 4 Canopy IHFSICEL, 2453 £ N RK.

MapReduce HEZE 3= % 1 Map 4F: 55 19 73 BiL 5 44
71 Reduce 1 45 B &S5 S AT P ¥ 40 14 L.
Canopy 7t Map [ B, & — 1 S EEALH A 5 4L
AR IER M AR D, RIS m o, fEN—
A~ Canopy H 0> 1] 8 A2 il — 4> Canopy 4 &
canopies, 7T H 5 H A 1) 5 BE 2, ] A 5K BE B
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Map {55 HiR T

Input: List<<vector>>D;,T,,T.

Output: < AHu i i) id, A o ) (>

Begin

@ Canopy. add(v,)

@ while D;! = null do

® for each v; from D; do

@ if(sim(Canopy. value,v,)<T;)

® Canopy. add(v;)

©®  if(sim(Canopy. value,v;)<<T,)

@  Delete v; from D:

® end for

@ for each Canopy from Canopies do

@ write(centroid, Canopy. value)

@end for

End

Reduce BB EL M TH Map By BeREA~15 fiki
YA Canopy H1o0o i) & AT AL I AT
Canopy ﬁ/fﬁ%iﬂé% EF"[:‘ H % ’ IEE”E Ts ~ T4 %j(ﬁ\
EERTF T, T, it h<<keyl,valuel >, H keyl {H
M2 Canopy WY id {H, Valuel 2R H.0 3 F8
Afa] it Reduce B Befh A7 i DA CRS A 4 T

Input: List<Zcenter>D,T;,T,

Output: <<A2Jajrfta i id, 425 ol (H >

Begin

(DCanopy. add(v,)

@ while D! = null do

@for each v; from D do

@  if(sim(Canopy. value,v;)< T;)
®  Canopy. add(v;)

© if (sim(Canopy. value, v;)<T,)
@ Delete v; from D

® end for

© for each Canopy from Canopies do
write(centroid , Canopy. value)

@ end for

End

R B Big e 1 IC 0 B IR T
WTE SR H IR B B s 3 1R PR e AR
ZMNBOF T — R B B IR Hhl.
3.3 BESH

PR-HD 53k RS 40 B By Bedis 1 e 3k | —
B Bt B PR IR B SRS Pl s il i K -means 8
R PRI TR2EHE L 3 W 45 TR i P A A
e R AT A H B IR I AR B

K-means &5 T2 M 4 15 2 19 RS rpols 1)
SRR b 8 B3 D7 J5 B PFEE SCAR ) 3l o TR
BB 3 B 5 22 BB R A T 3 R AR BX
FRES sim THETAE SO m) 5 2 8] RO AR LU

K-means 51 Map BB, F2AT 55 HiE 4L
AR AT SR IFe A D, R S e
1, center[ 7 | (R K A9 H 0 1 4E 4 List<< Canopy =)
AR AL RIS R rput 1) 5 TR I A A,
gt B <<keyl, valuel > 1 keyl {H N7 id,
value fH A AH XS B (1 P78 1] 5. Map By B B — A4
Map {L55 FIFIA W «

Input: List<<vector=>D, center[ i |
Output: << #% id, AR HPFEIS o] 7 >
Begin

@ for each v; from D; do

® double min_sim=c<,dist=0
® for i=0 to k do

@ dist=sim(v; ,center[i]);

® if(dist<<min_sim)

©®  min_sim=dist

@  clusterid=i;

® end for

write(clusterid, vector)

@ end for

End

Reduce W Bz, 42 WO G B —> Map {55 1Y
i v s FEOTTHAR i ARTR) A TG I I B O P
Wi I — IR Map Br Befd i AL Fof i 45
H<keyl,valuel >8{H ) key {H NFEAY id, value
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Input: clusterid ,List<<vector=>C Tab.1 Confusion matrix
Output: << #% id, B H OIS ) H > | GES PNEES
Begin Il TP FP
(Ddouble num=values. lenght
Al FN TN

@double sim[ ],ave[ ]

®for each vi from D do

@for i=0 to v;. length do

® suml[i] + =vector. valueli]
©® avgli] = sum[i]/num

@ end for

® write(clusterid, avg)

@end for
End

H Reduce BBty Hh #BT110 Map Bir Be it
NSRRI ZUGEA HRIA BB BUE AR AR
HaOpT Y O ) R RO T R AR BN T2
B {EL A IE.

B — YR ARG R L A o i id A —
AN TR B PR SOA 1) R K O B — A
e HR BT A T e 2 E AN A sy ) ) A B3 A 7 o
AR E A5 B 3l a0 W I A R B B S AL T AR
KT IR AN [R5 1T A PEIE A TS B 14K
BCRT AL PR AR Y.

4 ZIWERSHH

4.1 LI

SCISH T 3 AN A T ALY Hadoop #EBE.
BANGE ST A TS ALC 2 o8 e AE R] L e
R . CPU N Intel(R) Core(TM)i7-7700, #% Lo 3K
N4, W3, 6 GHzs WAFR/NA 16 GB; B G 1L
Y2z 45 7 Ubuntu 16.04 R %; Hadoop hft A<
9 2.2.0;JDK AT 1.8, 0 FiA.
4.2 TR

(1) i

— NIRRT AT RSO R ) B E AR 5 R H
AT IERA P BRI, Sy 1 A PR-HD 58056 iU 44 3K
BB A PEIR B+ A (] Y T 4 BURR S AT AT
AT AR R E AT PEIR TR IR,

it F W PR-HD Bk 2 4t n )8 T A —2%
AP PEH ) 3R S AR [F] O R 28, R 25 B I HE
PE. T Je7T LR 45 PR SCA ] £ X 2Z 8] 1 OC & A
AR 1 TR AR VA HL .

TP MR H 2R R AH R 1 %5 FP o AR 2
ELER A AR ) 32 1 B8 TN g A [R] 2 40 B8 o A [ 7%
A TN AR BRI A48

R LA IR B R 4 AME ., 1T RIRAS S B
HER R, BFg A o A, W32 2k PG )
XFCEA L REHFE S TR MR T

¢?=TP+FP+FN+ TN 4)

BRI ER R PA 28 NHFZE IS
SO0 B A SR 2 A PR 1) S X IT A B AR WT A
i T 3075 2
TP

TP+FN

BT R AR NA R AR RIZERITE 1)
XoF R TE A SR S B PE S [ 5 X6 T o B LG AR AT D
TR

PA 6))

TN
NA = TN+ Fp (6)

R BURAER R 5 I E B R A (E ) A4l
FIPFRIER R AA AR RE B LT AA 9 1E
ARl e 2

AA:PA+NA

2

FEIER R AA AURE AP R RIS
TEBATE P32 TR R e AU R ISHORS . 1E
TEOUT  FAT A BT LU AT RE M B o 53005 1) 22 0
TR AA I{H.

CID> fnig ke

T L R SR A i — AN BRI AT R A L
R B — B IHRLIE B— A ER AT T 5 EE R I [R]
N T, Z G HEHIFAT M — MR I 2R A
N T, W S

D

_Ts

szP (8)
4.3 HERSWH
4.3.1 UEWRROHT

(1) PR-HD Sk A HERG R Hr
ARS8 5000 2 10 o T ) A 3R Y
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HURTF B TR IHS BR 4 3L 96 J7 4608, N IRIiE
ISR AR 3, FRAT AN R BE AL EOR A B s A
WLLEEAL FAIR RGN 6 A>T T e Y
PRI 60 AR PRI TERIHE. XIS T 6 4T
WY 60 2R B AEAT A bR, TR IA
SEER R SCA AL , BT DLBE A RO 0-1 Z
[, AR S R AR AL 6 A5 X — S PR B0 X Y
EEAT VRS oA e M T E R 0.9, T, IEA
0. 7. 138 T HAFSIATHR L 6 DS A U4
AR PR-HD Sk i 45 7€ BIE A 32315
WHEIEEN 6 4>, IF4a T 6 DRIEHLL 1L KT 6
ARG R T R A A AR TR I I A
2 K.
*®2 PR-HD HiLREBER
Tab.2 PR-HD algorithm confusion matrix

eSS EES NGES
[F) 7 282 20
PN 18 1480

M2 2 AT LUE L 60 258 U040 41 i P £ 4
— LT LU 1 770 A PRI ) X R Horb, TP
k1 282, FP {0 20, FN {44 18, TN fH Ky 1 480, 4%
EREUE S ARA BN AR (5) ~ (7 SR A Y Bk
SER MR AR 3 PR
®3 PRHDEEAWHE
Tab.3 PR-HD algorithm accuracy

‘ PA NA AA
TR %
94 % 98. 6% 96. 3%

BT 3 RN, Bk P B ERR 3 9406, A
XTI TR TE A HE R 5 98, 6 %0, 5 B &, IR &
1B B UHERE 22 R 96. 3%, HHIL W] LA,
PR-HD 3% 7] D) i 5 b £ o 7 a0 37 18 i 3 A
=5

CID AHXETAEXT

B B2 (fuzzy c-means, FCM) B L& —Fh &
TR By RIEER W R A] LA T R dt RIS Y
POZ . B PR-HD 55 55T FCM S0k B R i
PR AN & BUAL HEA T XF b o A A 5 0 %o e
AL 1 T A 23R 3 i A BB R RSB 6
J& BT FCM YR it VRIS T & B 5 I SR 2R 45
St g AN 4 PR (AT RE .

F4 FCMEXRBEEE

Tab.4 FCM algorithm confusion matrix

25 EES NGES
[F) 7% 275 30
NEE 25 1470

FIHEL, i FH 28 30 (5) ~ (7) BT R4y 51K H 3
FCM W it PR R R IR (0 B A 232
iRTESIIN SN RTESAE 3 (I

x5 FCMEFEABE
Tab.5 FCM algorithm accuracy

‘ PA NA AA
TR R
94% 98. 6% 96. 3%

H 5 AL BE B ER RN 91, 6%, &
BT ERGRA 98 %6, B A5 B A B K A R
7 94. 8% ¥ PR-CH Bk 53T FCM R M iTie
S IR T R AR T AT DAAS 336 6.

F6 BEBELL

Tab. 6 Comparison of accuracy

‘ R %
(=R
PA NA AA
PR-HD 94% 98. 6% 96. 3%
FCM 91. 6% 98% 94. 8%

H 2 6 AJ AT, 75 42 IR h PE e TS U7 T, PR-
HD 583 B e %5 T2 T FCM R b P AT
RINEE I HERR %, X BB PR-HD S5 7 7 i
TS AR S & B TR HAT B A R R
4.3.2  JnE s

AT i PR-HD Bk IR T8GR AR SCIE ] 3
FRAS [ RRAS A TP 12 B8 4 AR T B i 58 1L 1 25 2% L 43-1)
SEHRAE 1 3 A A AL B L 73 31 Ry 321, 7 MB,
553.3 MB 1. 34 GB. 435Ik 3 Fh A0 78
1.2 Fl 3 ANERET 5 L Agisfr s fa], FrAs g R ange 7
7R,

x7 EXRIBTHEI(S
Tab.7 Algorithm runtime(s)

BHaE/MB 1AW 2 3R
321.7 902. 75 544.01 423. 063
553.3 1 468. 66 834.12 616. 06
1340 2879.16  1580.94  1127.011
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R 7, AN [) RIS P B8040 7 A ] 7 i ) o e
HAT LA ()R H L ik 8 Fm.
®8 ERIBEITME
Tab.8 Algorithm running speedup

Hdi/MB 2T 3R
321.7 1. 65 2.13
553.3 1.76 2.38
1340 1.82 2.56

H 2% 8 AT FEE B AR AN AR IS DL T 5 Y
FATIG KRR SUECH B SRR SR Mg
QLR Vi bl s W R V7 NG Y S R e 4 €7 S
FIAS ) 158 R i A 2 I =2 184 50 skt L i 2 2 [
1 Jl.

307
25+
20+
15+
10+
0.5}

0

I 2T A 3R

—8—321.7MB —— 553.3 MB —f—= 1340.0 MB

1 TREMREEEREL

Fig. 1 Accelerating ratios of data at different scales

M T RTEAFE H o Bl K5 A 35 R sk L 9
2k EANHEIT e . S0 25 R R W], PR-HD B AeAb
PRSI EE I e B T R R RE . AT LA 2K
MR SR P TR I HLRAT FUBCUF A e H.

TEREHA] 1. 34 GB LRI IR B Y AT 52 4%
PR-CH 553 53 F FCM B9 fh T8 $4 & 5
PLHEAT N LX) L AT DA 3R 9.

F9 mnEEEXTEE

Tab.9 Acceleration ratio comparison

Ak 2T 3T,
PR-HD 1.82 2.56
FCM 1. 80 2.53

IPMEEE 9 AT LIS, BRI T FCM B3k /T
A PEIE FA A  BAR [) RE LA AN 1 o L, AR
PR-HD #1742 % = B fE %, K Ik PR-HD Bk 7E
el NSRS N o € Tl O -2 W W R S < S )

5 #ig

AR T —F T MapReduce R i 18
PUE KA PR-HD 85k E 21 S SE TR
BER S REGEIEAT T S8, SRR B A R
ARV 1 o [ P S AR P B ik B 8 4 v B 1Y
PATRLE AT LUAL B AR A £ a1 X3 e
FRYSE RAEAT 3BT, BE 05 B 4 S B R i T8 PR
PRI, A5 B R b AR AN ) D7 T B PSR E R SR T
T PR AR BE (B2 18 o X7 0 T 2 N 03 319 2%
HYRAR NS HE M.

T AR AT R D BRI T
T E FE AR R ) B S T 1 R PRI 2 4
)5in Y (EP RS 1 WA <3 D] R (=N e
T BE RN B E 23 R B 52 e 45 SR 0 PR 3R
L SR el 3 e R A BB R AR R TS
H 28518 1Y BE , 200 R R T,
P fen R RUR B A
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