ol YEE AnS I3
7% gol9 45 EYS A4 5A

Generating and Controlling an Intedinking Network of
Technical Terms to Enhance Data Utilization
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ABSTRACT

As data management and processing techniques have been developed rapidly in the era
of big data, nowadays a lot of business companies and researchers have been interested
in long tail data which were ignored in the past. This study proposes methods for generating
and controlling a network of technical terms based on text mining technique to enhance
data utilization in the distribution of long tail theory. Especially, an edit distance technique
of text mining has given us efficient methods to automatically create an interlinking network
of technical terms in the scholarly field. We have also used linked open data system to
gather experimental data to improve data utilization and proposed effective methods to
use data of LOD systems and algorithm to recognize patterns of terms. Finally, the
performance evaluation test of the network of technical terms has shown that the proposed
methods were useful to enhance the rate of data utilization.
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[ABSTRACT]

Identifying bacterial promoters is the key to understanding gene
expression. Promoters lie in tightly constrained positions relative to
the transcription start site (TSS). Knowing the TSS position, one
can predict promoter positions to within a few base pairs, and vice
versa. As a route to promoter identification, we formally address the
problem of TSS prediction, drawing on the database of known
(mapped) Escherichia coli TSS locations. The accepted method of
finding promoters (and therefore TSSs) is to use position weight
matrices (PWMs). We use an alternative approach based on
support vector machines (SVMs). In particular, we quantify
performance of several SVM models versus a PWM approach, using
area under the detection-error tradeoff (DET) curve as a
performance metric. SVM models are shown to outperform the
PWM at TSS prediction, and to substantially reduce numbers of false
positives, which are the bane of this problem.
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o] TR AEd] YA AAgsict o] W T2}
ol N AR #7|HM, 7w &ole 7}
ojde] A A} ARl A% E5] EAlg
o} webA] 22| Ao7F &OoA B thiEAt
= 3719 7ol FEAE Q1AsteS B}
3 tojde] FAEE s §o] FEIL "
(line 5-6, line 8-9). 2ol AJF3hA the =id
HOE 72 JES %ﬂ%l(process,ﬂag)
sl 230 5] g Aol =
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(line 7, line 10-13) UM FH V)& o] FF ol HER 2AE 58l 7E fof FHE
o daet At e ujHS AAGEE AEBlES gt ol& B9, 2EEA 2T A
(line 14), ] 8091 gHgo](expansion) 2| 7+ o] OWL “Web Ontology Language”®] °F
ofde] FEARE §%l Alo] Akl (acronym) ol2 Tt 719 &A7F vHE Ag-olm,
o} IA3=71E vl sth(line 15-16). ©] o XML& “Extensible Markup Language” 2]
Ao = HEsfof sk 7359 7t ST ofolZ T E7F ofbd XE AMEsle] T

ok A 797) slolE " —"¢] A e A E THETE o]H et o 9] X 7hdstA
2, (1% 6)9] detection-error tradeoff(DET) o ¢ AHelg APE o)gate] A gr(line
M 3lolE(-) Ue TOIE F Y] oF 18). F 7HA A& Blold sigel tiaiA=
DE'Z AzlsfioF skA¥k anti-lock braking FH Rl 7lE golE BT HeA @
system(ABS) & 750l o] Z & o]ofzl Thline 19-20). ¢ = A7t T5EH J2E
shuke] oJd =2 Ak gt o] 7ol b o th7] F<l v TAES AeFH v A
olf] #jel9] ket A& A g UeF = e sl (line 4), she] 25 tolEd]
299 245 A&HA0E FTleItE A dis] 25 A2t dEsH 2209 FE

T2 (rule) ol wet A= A-ellA d2lQl 73 THline 21).

1) Start technical term extractor program

2) Input String (abstract)

3) Read sentences of abstract

4) While every “stringl (string2)” form exists in the sentences :

5 if stringl is shorter than string? and stringl is upper case

6 acronym = stringl, expansion = string2

7 process_flag = Yes'

8 else if string? is shorter than stringl and string? is upper case :
9 acronym = string?, expansion = stringl

10 process__flag = Yes'

acronym, expansion are abandoned
process_ flag = No'
if process_ flag equals ‘Yes' :
if all initial composition of expansion equals acronym
final _acronym = acronym, final expansion = expansion
else if acronym is in the exception_ dictionary :
final _acronym, final expansion assigned by exception__dictionary
else :
acronym, expansion are abandoned
End technical term extractor program

)
)
)
)
)
)
)
)
)
)
11) else :
12)
13)
14)
15)
16)
17)
18)
19)
20)
21)

3 D 7lg 80 F& L1EF
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3.2.2 FEY 7% Lol dolEe 54 A dolele FeE UEY s ST
574 FA 2ok 7 &ole tAFoE T Atk 13] WA 7)ol e T 65 ol
S99 FHE AYA HAR, ARES SA A, it e] 718017k 9k 505k 719 =
H o3 ARESHA] 940l Addo] FEIE & E T el 135 SdstaL stk 9fr)
o]E 71dat7] wiiol thekst ezt vl oltt, 7l& §ol9] F & Ed WIE F7H
dc) hEe) 22 JHZREH F2H /e & w2l g8 Eo150] 23] WSt 8ofe]
A5 AT AZAHA % = /I EA) < 1R 1HS F FEo R Fatste] Hilkr
St Slo], A E o FHE 2715 Avele (power-law) ©] 3 73Fo] A&Hh (£ 1)
Y] o= JPH FRE AAHET F5H o] &= A FHIT A9 209]7HA] 9] B
71& Folo AAA Nk FAE AuEH HEE AEE 7P gel £33 &ole
FHY WAl mEt FExEHo Y= ¢ F U 15,9193]0]H, o] &ol= A48 X-ray
th (1% 8)& AL 7]% 8019 Hole & diffraction(XRD) oAt} Z¥1% 291¢] 71 &
¥ IEE Yepfaz 9o (F 1) A 20 o]+ high-performance liquid chromatography
$9} 319 20919 H1E doly dF-E HolE (HPLC) 2 6,58571¢] A4 ®1%=(CF": collection
o} Holy % A¥, FeAe] © H Vs frequency) & BoFTh XRD+= 24 WE ¢
Sole o 2970 ALrt FEEHAAT, A AHEL Al e] B E oldste] AR A,
TEA T Yehe dolgs 1 AR Rl A FRE Wl ol&ske =l
b w2 SAUE Yddigls i BE dol (Wikipedia, 2018b), HPLCE #4ES] S84
O AME HIEE i Tolo] =¢lof vl & < wdsta PEAE 244 s Y =
Th= A2 9o] MA(Zipf's Law) S Koo 2| 9] shto]ti Wikipedia, 2018c).
7|% 70000
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X 60000 -
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40000 -
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(E 1) &8 H=0| WE J7l& 801 T & SA(Y5H 2 20917t 271)
=8 W= (39 209) 71€8e F 23 H=(4 209) 7Nedl T &
1 61,344 2,250 1
2 11,553 2,268 1
3 4,650 2,349 1
4 2,591 2,389 1
5 1,708 2,615 1
6 1,196 2,634 1
7 872 2,693 1
8 703 2,852 1
9 550 2,924 1
10 446 2,980 1
11 353 3,190 1
12 328 3,250 1
13 274 3,645 1
14 256 3,780 1
15 203 4,156 1
16 186 4,680 1
17 143 4,988 1
18 144 5,004 1
19 131 6,585 1
20 121 15,919 1
3.2.3 71% &l M EAZ B4 ‘ﬂd

SorH
S ARG BT slolEe Ldojiz
HAleh= AAE AAA =, 4 o] &
o] HloJEl7} lolE APz 45 AH
T RS Y T AE 2 D). §) e 25
HEE TRk A9l didd X3 7
html S&EAH Aelsliof gtk A5 78t

e A

“&nbsp:’

= 3 7 Hoja),

1r1

=] B 7R A& 4,

“(supy ~{/sup)”

&} "(suby ~{/suby" &= 717} 1Ak} ol H At
= “&reg;"= EFo|Erla AE, “&#39;7

= "TEARE Ynlgith el t&bgr:, &betas,
& #231:, &#250:, & #232:, &#233:, &sol:,
&rsquo:, &apos:, .." & EF A 55 W
E0] HAEell ARSIt (O™ 9= 194 A
A2l gL T3l AE &of vlolHe] ¢Ajo]
™, A 3] ‘ML [STR1] M& #252:ller-Lyer
3 [STR2] M&uuml:ller-Lyer 6 [ED] 0'&
A EEH MLE o], d48 tid §ole
‘M& #252:ller-Lyer' 9} ‘M&uuml:ller-Lyer’
olmj Zbzb WA W7} 33} 6902 Seettt Wl
A Eke] [ED] 02, Y] it 22 A= o
2 FHoE #7|g RES ThdsA A
g A3 7 EAEe 1Y ARE 0de

uehde A3 A darelE 29 el
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ML [STR1] M&#252;ller-Lyer 3 [STR2] M&uuml;ller-Lyer 6 [ED] 0
SLS [STRI1] Senior-L&#248;ken syndrome 3 [STR2] Senior-L&oslash;ken syndrome 1 [ED] 0
SLS [STRI1] Sj&#246;gren-Larsson syndrome 9 [STR2]Sj&ouml;gren-Larsson syndrome 6 [ED] 0

A 9 o SH M2 1EA: X

A olo] AHFHEE drk
T uA WAl olf B4 B B AT

=
7he] 7]%%01—3— YepH, [ED] 2= #H3 A
27t 221 7l&go] s oujgitt EDI F2
“X-ray diffraction”& “X-ray diffaction” ]
U “X-ray difraction” 0.8 23 ApA3E ©

xets St A (SF2A M2l o)

—

5

71 B4 ofn) §o E@xE Ashe
L3819tk ED2E ED13 28 9F #7)
x3ste] w=A3 =24 2719 ate], &
“high-fiber diet”¢} “high-fibre diet™ 2} 7+o]
“er"d U re"E F7F AEsh] g Aol
AUzl F3 o2 HlolE FEE At
JA7 3 ol AHEEA Y=
2 29A19] M)A S T ZP%
AdE 71% S MIEYT S Tz A7t}

=
:{o

e
1;

)
o
i/

CE U
[

B~

STA [STRI] short-term average 2 [STR2] short-term averages 1 [ED] 1
FRO [STRI1] free-radical oxidation 7 [STR2] free-radicals oxidation 1 [ED] 1
HFD [STRI1] high—fiber diet 3 [STR2] high—fibre diet 1 [ED] 2

(O 100 ol SH M2 28

182 €a2|E EE(ED1-2 &HE o)

lanarateresstant aqd phosphalase o

i lanratere&stant acsd phosphatase

tetrate-resistant aC|d phosphalase

/\

Iamale-reS|slant acid phosphate tartrate-resistant actdnc phosphatase

\\ [
tartrate-resistant acid phosphates

Turtrate-resistant acidic phosphotase

D XS MYE 71 20 WE/Z 7= % tHEA Al2Et oA
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LI LE 1 2] Hc
xE ] xE 2 J{El E;LZ ;j ;] ‘501;;;
Tartrate resistant-acid phosphatase |tartrate-resistant acid phosphatase 1 543 0 544
tartrate-resistant acid phosphates tartrate-resistant acid phosphate 1 3 1 4
tartate-resistant acid phosphatase Tartrate resistant-acid phosphatase 1 1 1 2
tartate-resistant acid phosphatase tartrate-resistant acid phosphatase 1 543 1 544
Tartrate resistant-acid phosphatase |tartrate-resistant acid phosphastase 1 1 1 2
Tartrate resistant-acid phosphatase |tartrate-resistant, acid phosphatase 1 1 1 2
Tartrate resistant-acid phosphatase |tartrate-resistant acid phophatase 1 1 1 2
Tartrate resistant-acid phosphatase |tartrate-resistant acid phosphatases 1 1 1 2
Tartrate resistant-acid phosphatase |tartarate-resistant acid phosphatase 1 7 1 8
tartrate-resistant acid phosphastase |tartrate-resistant acid phosphatase 1 543 1 544
tartrate-resistant acid phosphatase |tartrate-resistant, acid phosphatase 543 1 1 544
tartrate-resistant acid phosphatase |tartrate-resistant acid phophatase 543 1 1 544
tartrate-resistant acid phosphatase |tartrate-resistant acid phosphatases 543 1 1 544
tartrate-resistant acid phosphatase |tartarate-resistant acid phosphatase 543 7 1 550
tartrate-resistant acid phosphates Tartrate resistant-acid phosphatase 1 1 2 2
tartrate-resistant acid phosphates tartrate-resistant acid phosphatase 1 543 2 544
tartrate-resistant acid phosphates tartrate-resistant acid phosphatases 1 1 2 2
tartrate-resistant acid phosphate Tartrate resistant-acid phosphatase 3 1 2 4
tartrate-resistant acid phosphate tartrate-resistant acid phosphatase 3 543 2 546
tartrate-resistance acid phosphatase |Tartrate resistant-acid phosphatase 4 1 2 5
tartrate-resistance acid phosphatase |tartrate-resistant acid phosphatase 4 543 2 547
tartrate-resistance acid phosphatase |tartrate-resistant, acid phosphatase 4 1 2 5
tartate-resistant acid phosphatase tartrate-resistant acid phosphastase 1 1 2 2
tartate-resistant acid phosphatase tartrate-resistant, acid phosphatase 1 1 2 2
tartate-resistant acid phosphatase tartrate-resistant acid phophatase 1 1 2 2
tartate-resistant acid phosphatase tartrate-resistant acid phosphatases 1 1 2 2
tartate-resistant acid phosphatase tartarate-resistant acid phosphatase 1 7 2 8
Tartrate resistant-acid phosphatase |tartrate-resistant acidic phosphatase 1 2 2 3
Tartrate resistant-acid phosphatase |tetrate-resistant acid phosphatase 1 1 2 2
tartrate-resistant acid phosphastase |tartrate-resistant, acid phosphatase 1 1 2 2
tartrate-resistant acid phosphastase |tartrate-resistant acid phophatase 1 1 2 2
tartrate-resistant acid phosphastase |tartrate-resistant acid phosphatases 1 1 2 2
tartrate-resistant acid phosphastase |tartarate-resistant acid phosphatase 1 7 2 8
tartrate-resistant acidic phosphatase |tartrate-resistant acid phosphatase 2 543 2 545
tartrate-resistant acidic phosphatase | Turtrate-resistant acidic phosphotase 2 1 2 3
tartrate-resistant acid phosphatase |tetrate-resistant acid phosphatase 543 1 2 544
tartrate-resistant, acid phosphatase |tartrate-resistant acid phophatase 1 1 2 2
tartrate-resistant, acid phosphatase |tartrate-resistant acid phosphatases 1 1 2 2
tartrate-resistant, acid phosphatase |tartarate-resistant acid phosphatase 1 7 2 8
tartrate-resistant acid phophatase tartrate-resistant acid phosphatases 1 1 2 2
tartrate-resistant acid phophatase tartarate-resistant acid phosphatase 1 7 2 8
tartrate-resistant acid phosphatases |tartarate-resistant acid phosphatase 1 7 2 8
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1) Start Network__ Creation program

2) Input String (list_of terms)

3) Generate pairs from list__of _terms

4) While a pair of terms exists (as an interlinking graph candidate) :

5) generate and assign 1st URI to all terms

6) stringl = pair[0], string2 = pair[1]

7) erase special__characters in stringl, string? from stopword__list

3) if stringl equals sting? :

9) create a new graph of interlinked network with “ED_ 0" value
10) else if Edit_Distance value between stringl and string? is “1”:

11) create a new graph of interlinked network with “ED__ 1" value
12) else if Edit_Distance value between stringl and string? is “2":

13) create a new graph of interlinked network with "ED_ 2" value
14) else :

15) abandon stringl and string?

16) #End of While statement: Creating semantic network

17) count Collection_ Frequency (CF) of all terms in the global_ network

18) For sub_ network in global network

19) find a term with max(CF) and consider its URI as authorized 2™ URI
20) assign 2nd URI to all terms in the same network

21) #End of For statement: Assigning URI to all terms with authorization
22) End the program

Od 12) 71g 20{9] HIEHT 4d & SH €1z

il

102k 9] ol K alphanumeric) ] & "ED_0"2 MAle] & wApde] o dAjeks &
g HlelHE A0l glom, ElojEMo] A A] ol Aoz A3 ESIE eI "ED 12}

A5 F#Ele] B o)A upper case) & A

t

D 2"5 &3 B 13} 29 &of BE=

4t

FTHCIHE 13) #2). ol o 7} 217 == 367} S el wolE = A/ etthline 8-16).
Az HHEE 10422 2387k & &oi°] w W&o MBS ARe] B F 44
F 42 369 105(3,656.158.440,062.976) 7 ©]  THEE gEolE Abs AYshke ol
ok URI #e1E 9131 URISH 8l &l *7] (line 17-21). 25 FRINH 7|& o5 F

i
ol
HF

(key) : %k(value) " 7%= @llAl(hash) H|°oIE ol Abd £48 2t god CFE

T2l YYHo] A A F2E oS o]-&&thline 17-18). o] W} 7= MEQA 1
S =M WEA FES wiAlstL sig URICl o & el thsEelé] 13} URIE ©l83te] B 1
gk golE A&HoE Fopd £ S P & el &oldl 22k URIE &3tk oA A
o the WAl dAe AHom ok A gek vkl o] T W] foi7k 274 o)
Bie} 7o) B 7A] 123 B-§-o](stop words) 22 UESD ol AT B5ele 54 7]
ARAE o gell o1FE AAZtHline 7). HF] Foll mEAY J= shE AP o ¥
Al GAFS 0, 1, 29] 3HAZE zleYs, o] AFHor F7HE o] gofo] HE Ao
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ald v ao exp

¥RD X-ay diffraction

34,059 HPLC high-performance liquid chromatography
20,716 EBV Epstein-Barr virus
14,680 CRP Creactive protein
41,449 DL low-density lipoprotein

1,199 ACE angiotensin-converting enzyme
46,025 MAPK mitogen-activated protein kinase
65,103 PSA prostate-spedfic antigen
11,979 CGRP Calcitonin gene-related peptide
31,814 HDL high-density lipoprotein
56,392 NSCLC non-small cell lung cancer
89,336 WT wild-type
60,901 PDGF platelet-derived growth factor
27,448 FSH follidle-stimulating hormone

23,780 ESRD end-stage renal disease

7b A A AE o2 g EE RIEsESE
gtk oldt 294 URI @] wajog 7zt 1
& el 7 goio] dFES 1A} URIE &3l
WA 2at, ofF FA A= UEYD IF
©919] 22 URIE ©188 4= Atk (O™ 13)
= As3hE o BAl AlZ2ES] dHolEuo] A

TFzoF AR A7 wlole ] o Ajeltt A W
A gJe] XRD9| 73, A1) VIEA TI5 W
oA 7 & WL (159193]) 2 ZH= “X-ray
diffraction” | EHEOJE s A= WY
oo Y E A Holon YEYI Y B
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r exp_f...
15,919
6,585
5,554
4,988
4,680
4,156
3,780
3,645
3,250
3,150
2,980
2,924
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uri_freq & au
15,967 Y
8,101 Y
5604 Y
5034 Y
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4,220 Y
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3,620 Y
3,117 ¥
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HSLA (high-strength low alloy) & &
SEE Ziz i e ] e 22 Vehla 9

(2 3 =g 30 22 SA(MEE, Sz, IHE F2H 45)
H= (CF) &l F (%) TAHE(%)
1 61.344 67.94 67.94
2 11,553 12.80 80.73
3 4,650 515 85.83
4 2591 287 83.75
5 1,708 1.89 90.65
10 446 049 94.82
50 21 002 98.81
100 8 001 99.41
500 1 0.00 99.89
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acr exp COUNT()

HSL high-speed lines 1
HSL homone-sensitive lipases il
HSLA High-strength low-alloy 2
HSLA high-strength, low alloy 1
HSLA high-strength low alloy 2
HSLA high strengthdow alloy 1
HSM high-solids micronebulizer 1
HSM heparin surface-modified 4
HSM heparin-suface-modfied 1
HSM high-speed machining 18
HSM High-Speed Milling 4
HSM heuristic-systematic model 3
HSM hot-staae microscoov 19

(a8l 14) B2+ Hl=o| 80| 7hset Mz 20{S2] of
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