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% <f7hbTWa. Jindal 5 [1] 1F, Class Sequential Rule
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I T OV 247 5 HER L AL L AL D)L — )L & FERL
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% Z & MT &M 5 7z Conditional Random Fields (CRF) %
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“Compared with Nokia N95, iPhone has a better camera.”

L B R > Hlr 4 451] -
>(Nokia N95, iPhone, camera, better)
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Z & THY, Helpful Review Prediction (ZBd 221 A T
DESIZHELTFONT VS,

Haque & [4] I, ML ¥ 2 —% lexical, structural, seman-
tic DB CRBE AL %17 5 7213 T7%2 <, Flesch reading ease
score [5] ZFAHL TV ¥ a—RKDHAX T I 237 &K
IZEMU. 20s ORHE L IRERE T IVEHWT Helpful
THEINEPD 2 EHEIT- 2.

Mukherjee & [6] 13, #ffi%U¥EE TNV ThH5 HMM-LDA
% F\\ T Helpful Review Prediction %17 > 7z. #@EDWIET
N A A VEEOREEZFMHL T\W2A, Mukherjee 5 1%
I—FOHHREEH, La—D—BEMREXDORAA( 3k
WIFORBEZFHTEZ LT, KA IZ& 5T Helpful
Review Prediction 2175 Z & Z F[REIZ L 7=,

5 : https://wuw.yelp.com/

219 |of |300|people found the following review helpful
‘e Very useful, June 15, 2013
By Reviewer

This review is from : Product A

1 L¥a—H%r 7

Martin 5 [7] 1%, AT VFHYA OV a—FTRINTY
BJ&IEIX Helpful 7L ¥ 2= 5 OB \WHEEAE L 72 50
BEVER DD L EZ, L a—PTRINTV DR ZRHE L L
TI7VRLT 4 VA MIFHEIHE, Helpful Review Prediction
%17 >72. Malik & [8] FEKIZ, Amazon DL ¥ a—HNTH
SNTWIRIEEZREE L UTHW, &0 BEKIZIE, R
T 7RG (EE G MR- 50) 34T 1 TS
(% - ol - &y - BLA) 2RBELLUTNZ, ZhoD
REEEZHWCT A —7=a -y N7 =212 X5 50%%
T-o7=.

X SITRAITZE TIX, Helpful Review Prediction %179 7z
DIZhV—=v 7T =Xty bEERTHEBT, LEa—
M Helpful D>EPIZDOWTD T N)UF 247> 7= B FHET
5. 1IZRTEID1Z, Aamazon DL ¥ a—{ZiZL B a—»
Helpful 25 %2 BRETELHRELDH D, TDOL Y a—I1Ti,
X AHY ADBIZNL o 72 (Helpful) EHEZE LU 72 h#&I T
Wb, ZZT, Helpful b Ea—tiX, HBELZ24KDANK
WX U Helpful B U2 ANBOEERE WL Ea—%FL,
% D#|4 % Helpful Probability & EZ. Ghose & [9] 1%, 2 A
DT ) T—=RIZDV Y a—20% Helpful THBEPEMIETEZ
SOV T 72, Z DOFEE & Helpful Probability A% 0.6 LA
ETHBVYa—% Helpful LEELZSGE, 7T/ T —XD7
VA1 & Helpful Probability (2 & % 5~V Af 1 Dz 23 5
AL RD., TOMEEFIAL T, Helpful Probability 4
0.6 ALTHDL Y a—% Helpful, 0.6 RiliTHsL La—%
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TANZRY) VI UEGEELZE D TRVWEEIZDWT, Helpful
Review Prediction O/ % LK § 5Kk Z175. 22T, [k
BXEELLVEa—%T7 1 VR VI T EFREELTITRT.
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H, UTFD 2200 %475. 1 2HI, HEX»EGEFNEL
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X & Helpful 2L ¥ 2 —OBEMNZFAESTS. 2 2HIE, L
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4.1 2BEDT—49 v MIHF S Helpful & Unhelpful
DEIE DB

T, AHTHWE T =Xty MZDWTikARS. Amazon
DLbEa—FT—KEy b D55, EROERELP LB
KEENZMHEMIZH D Z EN S, HMBSUHH X X7 CiHI N
5Zeh%<, AX—h 7 VEHOR T (Cell Phones and
Accessories) IZDWTD L ¥ a—% 194 439 fFID KL 7. %
OHT, Helpful PEIMIZDOVWT 2 A EDL Y2 —=TI12& -5
THREXNTWSLYa—TH5 26,511 EaE L, A
TEIhoDLYa—TFT—X2{HT 5.
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REHIRER wo & plEZE KDz, ZTORR, uw=13.721 & p
i <0.001 &b, HIEXH D T—XEy M EIEXHRLT— X
v NOENZAE U7 Helpful DEIEDEIIHFANIZERTH S
WS Z e hbhotz.
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& T, Helpful 5V ¥ a— %208 LP T kb LEZX6NE. T
D-OARHITIE, HOPUDIEET + VR ¥V T %IT- 1254,
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BXREENET AT — Xty b (UM, BT AN —
By b ERGET D) LHBIXPEENRVT AT XY
N (BAR, JEHEXTANT =&ty b &KL T B) D 2 M
DFANF—X%t v b %&HAZEL T Helpful Review Prediction
Efiolz. B, AIETHEAT IV a—F—X2hr 52
NOEDTFANTF—REy h2RWEZEOIDOLE2a—FT—X% b
L=V F—XEy bl IN6DT =Xy hDYA
AER2ITRT. 22T, FE2@EDOT AN T &y M &
UTD&SIZHET 5.

o N TFANT—Zkvy b HEKXZELLEa—DH
N5, 200045 XY TY) I Uk Ea—F—&

o JEHBXTAMNT—Zkvw b WEBEXEZEZHRVL
Va—0hhs, 200045 XaY 7))Lzl a—

F—2

oI, KT =Ky bOFIES X ORI THAT %59
HETIVZOWTHAT S, £9, WA HGE R X217
SN TELHAZIHELMY —)LTH5 NLTK D stopwords
list” IZ&ENT W5 stopword % L ¥ 2 —0 5 HIR L 723 % A1
& U7z, Z LT, A% Tk Helpful Review Prediction %175
72D EET N E LT RoBERTa[11] A\ /2. RoBERTa
1%, Wikipedia®* OpenWebText® 7 & & i K7 S0 & FaT
FHUESHEETIVTHD, ML LERSTE I Z A7 1Z3 L
TEWHEEZZERL TW5S. A% TlE RoBERTa % 724
HETNEESET ZI1ZH7/2Y, Simple Transformers'® &5
T4 T VHNTREINT WS HFTEY | AD RoBERTa %
U, s, R THWZ RoBERTa DA X—/35
A — &% learning rate = le— 5, epochs = 5, batch size = 8,
process count = 10, seqlength = 512 D & S IZF%E L 7=.

LEOSEHE TV L 2 S HER L EENICTHET 572D
FHIiFERE . LT, ABFZE Tl Accuracy & Precision, Recall,
Fl-measure Z i\ 7z. 723, Positive & Helpful, Negative %
Unhelpful & U7z 4 DDHER (True Positive, False Positive,
False Negative, True Negative) & H\NT, ZNZN Dl
BROFARZLFD L S I1TRT.

) B TP +TN @
Uy = TP Y TN + FP + FN
.. TP
Precision = TP+ FP (2)
TP
R@Call = m (3)

Flomeasure — 2 X Precision X Recall (4)
" Precision + Recall

e True Positive : 1IEf#Z VDS Helpful 72V ¥ 2 —% 5358
EFTNW Helpful THHLEa—FTHTEHERDOEK

7 : https://gist.github.com/sebleier/554280
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10 : https://github.com/ThilinaRajapakse/simpletransformers

K3 2DODFANT =Xty OSSR

Accuracy Recall Precision Fl-measure

LT AN T =22y b 0.744 0.901 0.794 0.844
FEHBXF A RF—ZEy b | 0664 0847  0.711 0.773
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[
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=)
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<S5
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s
] -200
T Unhelpful  Helpful
Prediction

4 FEWBXT A M T =& &y b ODERER

e False Positive : IEfi# 7 X)L DS Unhelpful 7L ¥ a—%
DIEETIVH Helpful THHL Y a— FHlTE2HRKDOEK

® True Negative : 1IEfi# T ~)LDS Unhelpful 72V ¥ 2 —%
DIEET IV Unhelpful THZHLEa—L FHlITE2EROM
Ef#Z ~OUDY Helpful 7L ¥ 2 — %4>
HET VD Unhelpful THZL Y a—L FllTEEROY

AR DR EBROFER %2 XK 3 1R L, AIHMEEECEN &S
RERFTRT. K395, RTOFHEHEEIZEWTH SN LD
HEEXXT7 4 V&Y v U7z /%3, Helpful Review Prediction
DHFREEDPBNT VWS Z bbb, £7z, K3 OFEEL
D, FHBXTAIT =Xy PEAOVHBXT AT —X Y
N DM Accuracy IZEWT 0.08 K1 ¥ bEWI &HhRI N
TWwa. ZOMBITANT =&ty MBS T A M T —
Z¥w ND Accuracy DZEIZDWTHFHNER M2 LD 572
O, L1HE AR 2 DORAREDEWZET DHEZTV,
RETIRE & uo & pEERD 7. TOFER, up=5302 & p
i =3.092e -8 TH Y, HIKXTAPT =Xt v b &IEHEX
FARNTF—=Z% Y b&®D Accuracy DZEITHFAMICERTH S
EWVWDS ZERRINT.

REBRIZBNT, PEETVPRBEX T A T =&y h &Ik
ST AN TF =22y b2 AWTHEL 782D Confusion
Matrix % 3 L4129, K3 R4 »5, HBEXT A
FF—=&twy b X TF AT =Xty hORIZEL
True Negative & True Positive DZIZZNZ 1 82 {: & 246 {4}
THE2ZENIhD. 2F0, HBEXTAMT—&ty bk
X F A N F—=&+% vy MMZEIF S True Negative Dz L
% True Positive DD A%\, U7zdi> T, HEEXDOEE

e TFalse Negative :



IZ& o> TH UL B Accuracy Dz True Negative & D & True
Positive 28 22 RIFLTWD L EX 5. TDZOARIS
TlE, Accuracy DZEIZH 8% 5.2 T\ 5 True Positive 72
HEADPHBEXT AN T =Xy MZBWTE RS HEIZD
WTHEET S, 22T, EBRICHEXE2EL LV E 2= True
Positive IZ%4 T 262 L FDO L Ea—Hfl 1~V Ea—H#]3 I
MY e, HBICBE Y 5 HEEE KF, ML TWA R E
TRTRT.

Lea—4Hl1:
The screen is better than the Retina display of the iPhone

and a gorgeous 4.3in.

L b a—Hi2:
Even though the iPhone 5 is 20% lighter than any previous
iPhone it stills needs protection from falls and to prevent

scratching the back.

L a—Hi3:

Although, at $105 at their store, the customer service agent
there recommended the Motorola Roadster 2 Universal Blue-
tooth In-Car Speakerphone because its “Dual Microphone
Noise Cancellation and Echo Control setting block out back-
ground noise in the car better than other speakerphones”
8.5 DB noise reduction as compared to Blueant S4’s 5.0
DB and Jabra Cruiser2’s 3.5 DB.

LEa—fl1 3 Ea—NROiEH (HTC Rezound) &
iPhone % [T 4 A7 L 4] LWSBRTHEINTSED, L
2 —f§i 2 % iPhone5 & Z# & D D iPhone % THEX | &\
SBUITHBEN TS, FLT, LEa—fl3 Tl LEa—
WD (Motorola Roadster2) & DXL & (Blueant
S4 & Jabra Cruiser2) 78 [/ A4 XfrE] WS BRIZEWT
iantnwsd, Zasolba—flizi@ L Tnws Z &g,
L ¥ a—77» “than” ¥ “compared to” 72 & 238 15 HlE L
ko THREEDBAD S L 2 — W RO & F DML 72 %
WmEHKL, BEE2O3TWb w522 ThHhD. 2FED, #
BOWEHOT T EOBR THRDEHDPENT VLD LN D
A—YIZ& 5> TIMED b B TEHRENZ K HEND /2D, Helpful
RLEa—ZRIPTVEEZILNE. TOD, HHEET NV
IS EEN B L Y a—% Helpful & 2¥ET B H <
720, True Positive mHRN L LB L EZ 5N 5.

—5T, 3 DHIEXT A T —& &Y b®D False Positive
X False Negative 2 ED & 512, X2 &L Va2 —F—
R THo>E LTHREETIVNM->THETIEA4DDH 5.
FHZI 3 22550 h 5 & 512 False Negative & LK L T False
Positive D fiDiih > 723 8% % <fT>TH Y, Accuracy DK
TIKRERHEEGZATVWEEEZONE. DD, R5E
Tl False Positive IZ5%%4 35 L Ea—2% < R>TLE>H
FIZOWTEHET S, 22T, ERICHBX2ELLEa—0
False Positive IZE% %43 262U FOLEa—fl4 &L a—
Bl 5 12md. 2P, BICEET 2 HEEIXRTTERT.

L e a—#Hi 4
I am very happy with the case and the price was great! If
you are using a non-OEM charging cable you may need to
pop the case off a bit in order to get it to plug in, but other

than that it has gotten many compliments.

LY a—4i5:
I am pleased with this product. It is thicker than I expected
(which T like) and of high-quality. It is completely clear. It
has detailed instructions and sticky labels that guide you in
the application of the product. It has not hindered the sen-
sitivity of the touchscreen in any way. The shape is perfect.
I also like that it came with three protectors in one package
and has a lifetime replacement warranty. I hope you found
this helpful. If T can answer any other questions, please feel
free to ask in the comment section. I will reply as quickly as

possible.

LB a—Hl4 Tl, “other than” &\ hiIZBEE S 55K
BOBHWSNTWEH, HEOMMNEZ KL ThaRwy. £z,
LEa—fl5 Tkl a—{ROEHIZEALT, TEX] &w
SBMTHNDBEH L IARTL B 2 —HROBEHDIE N & BAR
TWBH, L a—NROBEMIINT 2 IR RBEFEEL TV
B, ZDESIT, HEETADPESBELTCLES LEa—IT
BLEa—WROEH L HRT DEMPFEEL RN E WS H
WEPH SN, Ak, RO EZIThRVWIRX 258 L
Ca—ldp@mtizT5 1L Ca—& b a—¥rEohdEHE=E
P b, D7, BEROLKETORWIIEE &
L ¥ a—0DIEMT VL Helpful 12720 12 WMHED H 5. £
DO—F, 4. 1HTRLUEZESIZ, DEET VIR ZEDL LV
Y a—I Helpful 1272 DR TWVEWSHAZFZEHLTWA72D,
Pt 2 T O WX 2 G0 L ¥ a—I126 U TH Helpful
ThHdLiflozFZLTL X\, False Positive 2 HR{H%
K ppeEZO6N5.

X5, HIKXTANTF =Xty b EIEHEBEXTF AT —
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