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N

§ 5o 2 G5 Qtd(Kehagias, Papadimitriou, Hois, Tzovaras,
& Bateman, 2008). Zt &5 1: |9 F3HA] LS 2! TYsHA] &

& 3 BB 4 BAF 5 S BFoR Frsth B ATeIME

N

Kehagias, Papadimitriou, Hois, Tzovaras & Bateman (2008) &] &&=
A Fx U ¥y HUF S 1Y & s A RE JdEUFe] #Els

s pal

wo} Abg-stolt.
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Table 1. Evaluation Criterion of structural and representational layer

structural/architectural layer

representational/semantic layer

size
(how many concepts, relations, etc.)

Match between formal and cognitive
semantics

(cognitive adequacy)

Density
(average branching)

Consistency
( no formal contradictions)

depth of hierarch

Clarity
(context, background knowledge)

breadth of hierarch

Explicitness

Balance
(are all areas equally developed or are

Interpretability
(formal, informal, logical specifications,

there areas of low complexity and | documentation)
others with high complexity)
overall complexity Accuracy
connectivity between concepts, | Comprehensiveness
relations, etc. (extent of target domain covered)
(Highly interconnected? Loosely
interconnected e.g., only by is a—
links?)
Granularity
(fine—grained coverage  vs. loose
coverage)
Relevance

(for application and users)

Prescriptive vs. descriptive
(i.e., does it try and describe the world,
or does it regulate how some portion of

the world must be?)
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@ 37 ¥4

HAhd & Y 7]1F 6672 R(version3.2.2.) 2] KoNLP 7]
5 ARg3ke] AFA o)A 2] (natural language processing, NLP) &S &
ottt AAolA g #Adeld EdsE golo VE W &9 gvE

2Astel Ade EESYRL £EE Add 2E2A AEE B

5
g Ay JidEel ge 8 Fx27E dAsk: A (lexically
mapped), /I3 Fel= th=2ANF on]i} X et= 79 (semantically
! ¥ = A9 (mapped to a broader
concept), Bt} FA A sdel vE =<+ % (mapped to a narrower
concept), ¥ 7N 7ol o=l JHe] JHO R o] wiFH=
(one to many mapping) & &5 (H.A.Park et al., 2009)3F3 o ¢ 3}
e £23}31d Figure 29 7th

g Ay 2EEA P o] e AAEA ARTE 11ewR
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Counseling records

|

Narratives

R analysis

Terms extracted by NLP

, Context analysis

Concepts mapped by
vouth depression

ontology
: . M t M t ne t
Lexically Semanticall 2 it apped' ° One _O -
a broader a narrower many Not mapped
mapped y mapped :
concept concept mapping

Figure 2. Mapping process
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Table 2. Youth depression guidelines

No. Title Publication Country Issued
NICE (National
D ion in child Institute for Health
1 epression in children nstitute for Hea UK 2005 .2015
and young people and Care

Excellence)

Screening for child and

dol td . USPSTF (U.S.
adolescent depression
2 . . P Preventive Services USA 2009
in primary care

Task Force)

settings

Clinical Practice

Guideli :D i

3 . Hieetnes epression Beyondblue Australia 2011
in adolescents and

young adults

SRR

4 &5 Al g FETYEATFAEH Korea 2011
HNEAH
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Ao (Noy & McGuinness,
2001 F7H4 Q1 A4S ZEeE AASEd. ofo] tigh ¢Ali= Table 5

Table 5. Example of properties of behavioral change class

Class (levell) Class (level?2) Class (level3)
) =W 5] o o1 7 A A 3} = A A st
—  Presence/&EAo]H- — Presence/%7391 — Presence/Zo 3
—  Severity/4% —  Severity/4%
- Type/fr¥d

— No. of friends in the past/
A AsHA Ad I+ F

— No. of friends in present/
A Al e AT

2~
T

6) $4% §3, S Uk

Table 6 4 9 AS = 22A =9 AWdA3} = Depression &
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9 a"eM A AfFAAe s FHAt AAE vlst A
A& 571 P93t &3 (object property relationship) & WERATH
o] stelE ARl depressions HAHCE P a9,
<4 2 AF, SAET, AR 9 AP Ss 7HHAL 3ol 57 9eldl
o5 H4WAE 21 vk (Figure 4). THAl 23l depression 9]

5] 9 ¢ly} hasRiskFactors HAE, > al A

£
il
iy
>
axy
i
i)

v

o

hasSignAndSymptoms #7415, 54 =72 hasMeasurementTools ¥
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isMeasurementToolOf#4, A5 %2 AgWHI  depressione
isIndividualManagementCareOf, 1sFamilialManagementCareOf,
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A (object property) 7} <A gt}

Table 7. Relationship-linking classes in the ontology

Relationship name

Defined at class

Part of

A EH A9 9 EF YA BAA

Has risk factors

DepressionZ} ¢ 213F #7

Is risk factors of

223} Depression?t #A

Has measurement tool

Depression®} 37+ #A

Is measurement tool of

=743} Depression?t A

Has sign and symptoms

Depression¥} 4 2 53¢

Is sign and symptoms of

A 4 A3 9l Depression?t

Evaluates sign and symptoms

A 29 9 A4 A

Is assessed by

ofN |

39 ATk 241 A

Has individual management care

Normal & Depression® 7§19y 7k

A

Is individual management care of M)W H 3 Normal &2 Depression?t
A

Has familial management care Normal && Depressiony 7@ H 7
A

Is familial management care of 715 #A 893 Normal =2 Depression?t
A

Has school management care Normal =& Depression®} stw#zHH7E
A

Is school management care of sty WH 3 Normal £ Depression?t
A

Has hospital management care D

Depression¥} HAX 3237 34

Is hospital management care of

HAX g9HH Depression?t oA

Has community management care

Normal =& Depression¥ A2 A}3] 2]

¢ BA
Is community management care of 2 A3 A 7 Normal £ Depression
7+ A
D FEXZYHe gaxge] 25 NEaYHd U3 yES 7IEsd.
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Table 8. Information of social data collected
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Ao 2 et} (Table 9)

Table 9. The frequency of terms and concepts appeared in the social data

3,703,100 social data 161,581 social data
Term Concept unit Term Concept unit
unit unit

Freq=0 343(34.3) 131(21.7) 395(39.5) 162(27.2)
freq>0 657(65.7) 465(78.3) 605 (60.5) 434(72.8)
Total 1000(100.0) 596(100.0) 1000(100.0) 596(100.0)
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73-¢ (semantically mapped) 7} 38.2%, Xt} EZA<l sjdoz uj
%!

rir

Rl
mj 3
2 MEo® Yol wig3H A% (one to many mapping) 7} 1.6%=%
ebskeh. gk, A misgE A o2 de 3.8% = AWk vl ek AL
7188 A ad7]- ol o] dES VS 2EEAVE LS

A e Adom AE £ Aol wgstel Zkatgict.

(mapped to a broader concept) 7} 11.3%, Bt} F2 7/fE o

[e)
o
H -9 (mapped to narrower concept) 7} 1.6%, 3t 7fdo] o

!

-

Table 10. Mapping the concept of youth records to ontology concepts

Type of mapping No. of unique concept (%)
Completely mapped 152(81.7)
Lexically mapped 81(43.5)
Semantically mapped 71(38.2)
Partially mapped 27(14.5)
Mapped to a broader concept 21(11.3)
Mapped to narrower concept 3(1.6)
One to many mapping 3(1.6)
Not mapped 7(3.8)
Total 186 (100.0)
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Figure 6. Terms extracted from parents’ records
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U 4.2% = 2FEEAC F7F

o3 stsict.

Table 11. Mapping the concept of parents' records to ontology concepts

Type of mapping

No. of unique concept (%)

Completely mapped 77(81.0)
Lexically mapped 48(50.5)
Semantically mapped 29(30.5)

Partially mapped 14(14.8)
Mapped to a broader concept 11(11.6)
Mapped to narrower concept 1(1.1)
One to many mapping 2(2.1)

Not mapped 4(4.2)

Total 95 (100.0)
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Table 12. Mapping the concept of teachers’ records to ontology concepts

Type of mapping

No. of unique concept (%)

Completely mapped 20(86.9)
Lexically mapped 9(39.1)
Semantically mapped 11(47.8)

Partially mapped 2(8.7)
Mapped to a broader concept 2(8.7)
Mapped to narrower concept 0(0.0)
One to many mapping 0(0.0)

Not mapped 1(4.3)

Total 23 (100.0)
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Table 13. Mapping the concept of counselors ‘records to ontology concepts

Type of mapping

No. of unique concept (%)

Completely mapped 196(66.9)
Lexically mapped 109(37.2)
Semantically mapped 87(29.7)

Partially mapped 73(24.9)
Mapped to a broader concept 51(17.4)
Mapped to narrower concept 10(3.4)
One to many mapping 12(4.1)

Not mapped 24(8.2)

Total 293(100.0)
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5) AA
66712 AT SolA F 774709 o7
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Aol =EEAT. 476709 AfES 2E2A W iE v 4

1o

7
B9 35.7%, B} EZZHQ AEog wFEHE F$ 15.1%, Hu} F
Adow wdEE A 2.7%, & /Ado] o] Ador vyo] wded
A9 3.2%, A= MAeE wEHA I AF7F 5.9%E VERRT
(Table 14).

Table 14. Mapping the concept of counseling records to ontology concepts

No. of
No. of No. of
Type of Mapping Unique
Terms Concept (%)
concept (%)
Completely mapped 529(74.9) 348(73.1)
Lexically mapped 301(42.6) 178(37.4)
Semantically mapped 228(32.3) 170(35.7)
Partially mapped 136(19.3) 100(21.0)
Mapped to
100(14.2) 72(15.1)
broader concept
Mapped to
16(2.3) 13(2.7)
narrower concept
One to many mapping 20(2.8) 15(3.2)
Not mapped 41(5.8) 28(5.9)
Total 7747 706 (100.0) 476(100.0)
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Table 16. Evaluation scores of the representational layer (N=6)

Risk Factors Sign & Symptoms Measurement Diagnostic Result Management Care

Mean Min Max | Mean Min Max | Mean Min Max | Mean Min Max | Mean Min Max
Match 4.83 | 4.00 | 5.00 | 4.83 | 4.00 | 5.00 | 4.67 | 4.00 | 5.00 | 4.67 | 4.00 | 5.00 | 4.67 | 4.00 | 5.00
Consistency 4.67 | 4.00 | 5.00 | 4.50 | 4.00 | 5.00 | 4.67 | 4.00 | 5.00 | 4.67 | 4.00 | 5.00 | 4.67 | 4.00 | 5.00
Clarity 4.67 | 4.00 | 5.00 | 4.67 | 4.00 | 5.00 | 4.83 | 4.00 | 5.00 | 4.67 | 4.00 | 5.00 | 4.67 | 4.00 | 5.00
Explicitness 4.67 | 4.00 | 5.00 | 4.83 | 4.00 | 5.00 | 4.67 | 4.00 | 5.00 | 4.67 | 4.00 | 5.00 | 4.83 | 4.00 | 5.00
Interpretability 4.83 | 4.00 | 5.00 | 4.50 | 4.00 | 5.00 | 4.67 | 4.00 | 5.00 | 4.83 | 4.00 | 5.00 | 4.67 | 4.00 | 5.00
Accuracy 4.33 | 2.00 | 5.00 | 4.50 | 3.00 | 5.00 | 4.67 | 4.00 | 5.00 | 4.67 | 4.00 | 5.00 | 4.50 | 4.00 | 5.00
Comprehensiveness | 4.33 | 3.00 | 5.00 | 4.67 | 4.00 | 5.00 | 4.83 | 4.00 | 5.00 | 4.83 | 4.00 | 5.00 | 4.50 | 4.00 | 5.00
Granularity 4.67 | 4.00 | 5.00 | 4.67 | 4.00 | 5.00 | 4.83 | 4.00 | 5.00 | 4.83 | 4.00 | 5.00 | 4.83 | 4.00 | 5.00
Relevance 450 | 3.00 | 5.00 | 4.67 | 4.00 | 5.00 | 4.50 | 4.00 | 5.00 | 4.50 | 4.00 | 5.00 | 4.67 | 4.00 | 5.00
Description 4.83 | 4.00 | 5.00 | 4.67 | 4.00 | 5.00 | 4.83 | 4.00 | 5.00 | 4.67 | 3.00 | 5.00 | 4.67 | 4.00 | 5.00
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Abstract

Development and Evaluation of
Youth Depression Ontology for

Analyzing Social Data

Hyesil Jung
College of Nursing
The Graduate School

Seoul National University

In this study, youth depression ontology was developed and
evaluated to be used for collecting and analyzing social media data.

Youth depression ontology was developed based on the 'ontology
development 101' methodology; Step 1, the domain and scope of the
ontology was determined by making a list of questions that the
ontology should be able to answer. Step 2, existing ontologies
representing youth depression were searched on the web (Google

scholar, Pubmed) and in the literatures. Step 3, key terms were
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extracted from four clinical practice guidelines (CPGs) published by
NICE (2005, 2015), USPSTF(2009), beyondblud(2011) and Korean
Clinical Research Center For Depression(2011). Step 4, the classes
and the class hierarchy were defined using top—down process. First
of all, the most general classes were categorized and more detailed
classes were specialized appropriately. Step 5, the properties of
classes and values of properties were defined. To extract the
properties and values, the questionnaires such as 'Korea National
Survey of Domestic Violence and Sexual Violence', 'Korea National
Survey of School Violence', 'Study of Media Use among Children
and Youth' were analyzed. Step 6, the ontology representing
concepts of classes, properties, values, relationships between
concepts was designed. Also terminology with synonyms for the

class concepts was developed. Step 7, the ontology was
represented by using Protégé.

As a result, 2,073 terms were extracted from four CPGs and 452
classes were defined out of these terms. Youth depression ontology
consists of five sub—ontologies including Risk factors, Sign and
symptoms, Measurement, Diagnostic result and Management care.

The ontology was evaluated in three ways.

First, the frequency of ontology concepts appeared in
depression—related social media data was examined. As a result,
161,571 depression—related postings were searched from 215
social media channels during the last years 2012—2014 and out of

596 concepts in the ontology, 72.8% appeared in the postings of
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social media.

Second, the content of coverage was examined by mapping
concepts extracted from the counseling records of the Korean
Youth Counseling and Welfare Institutes to the ontology concepts.
In this process, key concepts from the counseling records were
extracted by KoNLP package in R. In total, 1,574 narratives were
extracted from 66 youth depression counseling records and 1,028
terms emerged from KoNLP. Out of these terms, 476 unique
concepts were extracted by analyzing meaning of the terms. As a
result of mapping, 73.1% were completely mapped.

Third, the structural and representational layers of the ontology
were evaluated by six experts with experience in ontology design
and psychiatric nursing. As a result, structural layer score was 4.8
of 5, with depth of hierarchy, balance and overall complexity
criteria scoring 5 point. And representational layer score was 4.6 of
5.

The ontology was improved by adding new terms used in social
media and counseling records. Also the ontology was revised by
modifying the level of structure.

Even though youth depression ontology proved to be effective
framework for collecting and analyzing social data, a further study
aligning the ontology classes with top level ontology such as BFO
and DOLCE is needed to improve its interoperability with other
ontologies. Furthermore, a study mapping the ontology terms to

standardized terminologies like SNOMED CT is also needed.
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