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Abstract

In general statistical analysis, we need to make a normal assumption. If this assumption is not

satisfied, we cannot expect a good result of statistical data analysis. Most of statistical methods

processing the outlier and noise also need to the assumption. But the assumption is not satisfied in

big data because of its large volume and heterogeneity. So we propose a methodology based on

box-plot and data smoothing for controling outlier and noise in big data analysis. The proposed

methodology is not dependent upon the normal assumption. In addition, we select patent documents

as target domain of big data because patent big data analysis is a important issue in management of

technology. We analyze patent documents using big data learning methods for technology analysis.

The collected patent data from patent databases on the world are preprocessed and analyzed by text

mining and statistics. But the most researches about patent big data analysis did not consider the

outlier and noise problem. This problem decreases the accuracy of prediction and increases the

variance of parameter estimation. In this paper, we check the existence of the outlier and noise in

patent big data. To know whether the outlier is or not in the patent big data, we use box-plot and

smoothing visualization. We use the patent documents related to three dimensional printing technology

to illustrate how the proposed methodology can be used for finding the existence of noise in the

searched patent big data.
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Fig. 1. Removing Noises for Patent Big Data Analysis

A AAS 53 dlolgulo] ~RFE Folxl 7]ado lﬁoﬂ
& 535 vlolHE AT [11-13]. ¥ 53] ¥ H]
HERE g2E nlo]d F& o] &3 M3 2|(preprocessing) &

T3t JlE 719 EE FEIT [14-17]. B AFIAE TR
N A AZE Q] R Z2AEQ] ‘tm’ H7|AE o] &3}
s FxstE HolEE FEeh HEAHOR
H 53 9 dlo]E(retrieved patent big data)=
7} (row)> A%, 183l ZF F(column)
o]Fojth Hol&o 7t Ui l:— 54 719 =

7 B4 dAxe vEhd WIEE JERdTh 7SR A §4 7
A of

=

E

=] WEsk AGAA F A9 1EFAE detelr] 9 &
A7k dfle] ofgial S A5t wgo) A AT oh
F & olr e BAmEs} AU 2 54 7)9=7)

AA FAY 24 71&71e DS WR7] wiLolth

guow  Hgs WHoEE ols¥dH(moving
A (weighted moving averages), Al
% &9 (exponential smoothing) §°] AFEH At} [18].
ol A B E=RAAE A9rE o AR (ocally
weighted polynomial regression)g ©]-&3 £3] # do|E <]
Hes FsGin [19-21]. the 29e 2 =ioA 183t
= 4 HlolE] HE&E HoJFE

averages), 715l

Fig. 2. Patent Big Data Smoothing



Big Data Smoothing and Outlier Removal for Patent Big Data Analysis 79

ad 2014 XFH} YHS 47 S¥¥WS(independent  ©]&3dt] Foixl 53 M) do|He] x3hE wo]=e] THsAdE
variable)®} F& M (dependent variable)®] #h& uERdTh  ERRlIstal AjshA Hck 19 4+ G841 53] Bldo]Ele
AT B Wolyk AEo] B2FH Folxl dolge]  BAS 9iste] ¥ wFelA Alekshs AE Uehila gtk
1ol 27k EFH ] U& sAe] AXA Bk B =RaAE
Bus Azt A4 oA BAARE S S8 o
aten atapases
53] 1) dlolgo] EFHE o]z tiste] AAsHA Hrt. 53
A7E dEsARge] AHE Sled Al | Seereting by kepmerd equation
(mean of absolute residual, MAR)¥} =9 xKstandard T
error, SE)& o] &3t AojaAg e b7 2ol AoHrt , .
l Preprocessing by text mining
[18].
Patent-Keyword Matrix
(with outliers)
" ~ l Removing outliers by box-plot
231 Yi— Yi
_ = Patent-Keyword Matrix
MAR n M (without outliers)
l Smoothing by locally weighted polynomial regression
yie DA A B3 ol e piA a5 gtolth MAR Patent Big Data
Analysi
ol 2242 g9 A5 e S5l Ak B30 T3 B =
o] AEHIE 9ate] B =R A= o) e TEOA} Fig. 4. Proposed process for Patent Big Data Analysis
2 Abgs} [18] AAE T]ehole] 7% 7|YEE o] &3 HH2AS o
shel A 53 dlolejulo] 2z EHEAE 54
gtk B volge] AAY HAL Fahel 5579
S PPe FEHI BoR YHaYS o] §3te] of
BAE AAT 58-719= gES s ol F o] &3
JAR YL 4g3to] AFHo2 58 wolH9 o}
FF BAG FhetA] Bk B e ] 9
st BAHQ 53 wyolg o] BAo] A ¥ o] e
EEE oA 9} o xE A st Hrh EEH S
ujolge] $A4L AbsEiA w

Stepl) Collecting patent documents related to target

technology
1-1.5IQR 3+1.5IQR . .
¢ : e e : e Step2) Preprocessing retrieved patents for structured
: data
i Outlier Step3) Smoothing structured patent data for statistical
) Q1 Median Q3 analy51s

o 3979 A4S Fate] 53 WdolHe] E&
A

Fig. 3. Outlier Detection for Patent Big Data

AR el 7he-dle S99k (median)o] Hi FH$-2 A 1A}
QD ABAEAFQIE o] Folxl A7t $lA| g
tggor  H= AAZQI-154QRI = AA V. Case Study
(Q3+ 1.5+IQR)E T3t ©] HES Holue & oA = &

¥t of o 1QRGnterquartile range>° AREAIFHSIE A Bdge Holy] fletel & ATelae Achigg
Bl (Q3-QD)= Eall At [22]. el 717 AAL 339) Zay 7)&EAe] ALt E3 guHel 331y =
&, 75 BARe] ALTE ST 7I9E e @] 2ol A Ay 8419l 3D Systems'7F AFAA F9, 55§ 53] Hlo]
A A ojsf o] i mRol M= AR BE IS gE 088 /|ERAS St BEE /E AT AnE



80  Journal of The Korea Society of Computer and Information

ol g3l % 32709 719 =8 MAsT [23-24]. =@ A
AP BEAQ dlole B0l RS o] 83} (25
S o] &% Tl o] Aol T EokllA drEe] Aa
ATH [24, 26-28]. o E= AE 71929 T 719 =9
AA 2 WIES YEpfar gtk
Table 1. Selected Keyword and its Frequency
Keyword Freq. Keyword Freq.
Three_Dim 84 System 69
Deposition 41 Building 18
Laser 42 Phase 14
Selective 55 Support 29
Solid 63 Technique 20
Modeling 80 Chamber 14
Object 66 Stereolithography 14
Pour 32 Appareil 18
Material 11 Change 10
Composition 37 Manufacturing 19
Forming 56 Powder 15
Production 29 Thermal 10
Control 34 Fabrication 34
Imaging 44 Freeform 17
Sintering 28 Printing 23
Method 143 Rapid 14
z} ?]H o Rl 1985 H-E] ZOISLWV] =9, 75

?—é% 7} goje] WiEE el gl
19 =E W (variable)d] 95 3HA)
3 7 EE ke AFdS BA48ke 3D Systems AFe] 71&
o] o] FoZl}, WA A 7]zl gt ARy S B8k
o|Ax9] &4 oJF-E geldlt}. 117 5= 7|9 E ‘Three dim’,

Mr 0 1z opin

‘Deposition’, ‘Laser’, ‘Selective’, ‘Solid’, ‘Modeling’,
‘Object’, ‘Pour’ ol tigt o]’ ¢ &2 A5 Yehla )

12

L
oo oo

Il
Ik
n+
|

Three_Dim Deposition Laser Selective

o — El

12
12

—

oo o o
|

:Q

Solid Mudelmg

|
]+

02468

Object Pour

Fig. 5. Outlier Detection Result: Three_Dim, Deposition,
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