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Abstract

The subject of the current study is to detect clinical depression in
the Modern Greek language by analyzing data extracted from Twitter
and further building a classification system able to make the binary de-
cision between a depressed and a non-depressed user. According to the
American Psychiatric Association depression affects 1 in 15 adults (6.7%)
in any given year and additionally about 16.6% of people experience de-
pression at some time in their life. While many of the cases (about 77%
between 12 and 17 years old, see Schiller et al., 2013) are not conscious of
their mental state. Traditional methods for diagnosing depression involve
questionnaires and individual mental status examination, which are time
consuming, costly and depend on the subject’s willingness.

Recently the Computational Linguistics and Clinical Psychology Sha-
red Task (Coppersmith et al., 2015) experimented with the first data-set
collected from users who declared they were diagnosed with depression
and participants compared the impact of various methodologies on sys-
tem’s prediction. In particular, previous studies (Husseinei et al., 2018)
have developed systems, mostly for the English language, and have at-
tempted to define the discriminative features which improve the accuracy
results. Most of this work relies on three approaches namely the lexicon
driven, the language models and the topic models; i) sentiment lexicons
(Schwartz et al., 2014), ii) the preference for the use of first person pronoun
(Lehrman et al.2012) and the lexical and syntactic (bag of words) features,
n-gram models (Coppersmith et al., 2015; Mitchell et al., 2015) and iii)
on topic modeling (Resnik et al., 2013). Furthermore, additional machine
and deep learning techniques (words vectors and neural networks (Hus-
seini et al., 2018) point to system optimization. Additionally, behavioral
features seem to also have an important impact on the feature engineering
component, as they measure the social interaction parameter such as the
posting frequency, the retweet rate and the demographic information with
respect to age and gender. De Choudhury et al. (2013a) have observed
that the following characteristics could also be considered indicators of
depression: i) a decrease in social activity, ii) a highly clustered egonet-
work, iii) heightened medicinal concerns, and iv) a greater expression of
religious involvement.

This research will build upon prior work and will analyze large-scale
data of user’s linguistic history. It will further contribute by enhancing
and adapting the methods required for detecting depression by observing
the language dependent properties (Greek). Furthermore, we will experi-
ment with and compare several statistical classifiers using machine leaning
techniques and analyze data with respect to populational characteristics.
Future research could involve building a tool which could be used as a
baseline for diagnosing individuals with depression prior to onset and ad-
ditionally testing the constructed algorithm against real data collected
from depressed patients.



Tithog: Evtonilovtoag tnv xatddApn oto EAAnvixéd Twitter

Axpn Xtdpov

MMepidndn

To Yépa tne napodoos HEAETNS Elvol 0 EVTOTIOUOS TNG XAVIXAS xatdONdne
ot Néa EAAnvixr; yAwooo avalbovtac dedopéva nou éxouv e&aydel oamnd
to Twitter xau ev ocuveyelo n dnuovpyia evoc cuotAuatos ta&vounone
wavd va dlaywpeloet Evoy xatadAntind and Evay un xatoadAnTind yenot).
Sougpova e v Apepucovixry Yuytatewd) Eveoon n xatddidn ennpedlet
évav otoug dexanévte evnhixoug (6.7%) oe onowadhnote dedouévr ypoviny
oTLYUY, eV emmhéov YOpw 6to 16.6% Toc00td Twv avlpdrwy Budvouy
xotdOMdn xdmota ypovixh otiyph e Lwhic Touc. Qotdéoo, moAkéc and
¢ nepntdoel; (Yopw oto 77% uetald 12 xou 17 ypdvev, Bh.  Schiller
et al., 2013) dev éyouv enlyvwon e Yuyohoyinhc Toug xatdoTaons. LTig
napadootaxés pedddoug Sdyvmone Tne xatdIAdNe eutepLéyovTon ToL EPLTN-
MOTOAGYLOL XoU OL aToUXES eEeTdoelc mou elvon YpovoPopes, damavnpés xat
eCaptdvTon and TNy emtdupio Tou ExdoToTe ATdUOU.

Ipéopata oto Computational Linguistics and Clinical Psychology Sha-
red Task (Coppersmith et al., 2015) oL GUPUETEYOVTES TELPAUUATIC TNV UE
T mpdTo dedouéva Tar ool CUAAEY XAV amd YproTeEC Tou dNAWGCAY OTL
gyxouv doryvwoTel ye xatddihn xon mapéBoray Tic Sudpopec pedodoloyies
pe Bdon tov avtixtuno mou €youv otny TEoRAedn tou cuothpatoc. Il
ouyxexpwéva, ol nponyoluevee uelétec (Husseini et al., 2018) avéntuay
ocuoTAUoTA, XxVplwe Yo TNV AyyAur YA®ooo, xou omonelpdinxay vo opi-
GOLV TA SLUPOPOTIONTIXE YUEAXTNELO TIXE TOU BEATLOVOUY TNV axpifBelo Twv
anoteAeoUdTOY ToU cuoTHUATOS. H mAeiovdtnta auTidv Twv pEuv®Y oTNnel-
Cetu oe Tpelc mpooeyyloec dnhadh otn yenHon Aedixdvy, ota YAWooxd
povTéAa X oTo HovTERA eVTOTLoWoD Vepdtmv: 1) Aedid cuvasOnudTtey
(Schwartz et al, 2014.), ii) mpotiunon otn xeron Touv &’ eVixol TEPOCHTOU
(Lehrman et al., 2012), Ae&uwxd xou cuvvtoxtuxd yopoxtneotixd (bag of
words), povtéla v-ypouudtwy (Coppersmith et al., 2015; Mitchell et al.,
2015) xou iii) povtéla eviomopol depdtov (Resnik et al., 2013). Emurpdo-
Yetec pédodol unyavixic xou Bordde pddnone (dravuopatixde xdeog xou
vevpovixd dixtua, BAh. Husseini et al., 2018) noapanéunovy otny BeAtioto-
molnom Tou cUGTANATOS. AXOUA, TO CUUTERLPORLXE YoPAUXTNELO T Bely-
VOULV VoL £Y0UV ONUaYTLXY| €NiBECT) GTO XOUHATL TOU CUC THUATOS TOU GUVOEE-
oL UE TNV AgtToupyiol xot EE0YWYH XOEoXTNELO TIXADY, XadNOS UE AUTOV TOV
TEOTO EXTWUATAL O TUEAYOVTUC TNG XOWWVIXTG aAANAeniBpaone, OTwe Yo
TOUEEBELYUO 1 CUYVOTNTA TWV TOCT, TO TOCOCTO AVUBNUOCLEVCEWY tweets
oL oL dnuoypapixés TAnpooplec oe oyéan ue Ty nhixia xow to golo. Ou
De Choudhury et al. (2013a) nopatApnooav 4Tt ta axdrouda yapoxtnelo-
wxd Yo propovicav enione va Yewpndolyv deixtec e xatddidne: 1) uer-
WUEVT xovwVIXA Spactnpdtnta ii) dnwoupyia uPnd cuvdedepévou duxtiou
egonetwork, iii) auEnuévo evdlagpépov yia tatpuxd Fépota, xou iv) uhnidteen
EXPEOOT TNG CUUUETOYAC 0Ta VENoXEUTIXE dpdUEVaL.

H ouyxexpwévn €peuva Yo avarloer dedopéva peydhne xilgoxog mou
TEOBIBOLY TO YAWOOIXS 16 TOPXS TV XENo TRV BactlOUEVT OE TPONYOUUEVES



pehétec. H ouvewopopd tne epyaciog authc €yxeliton otnv mpoomddeto
Behtiwong xou TeocopUoYAC TV HETOBWY TOL ANAUTOVVTAL, TEOXEWEVOU VoL
evromio tel ) xatddhn p€ow e mopaTAENONS YAWCOIXMY WBLOTATKY ToL &f-
Vol GUVUQUOHEVES UE TN YAWooo perétne (EAAnvixd). Emitiéoyv, Yo Soxiud-
couue xou Yo cLYXEIVOUUE BLEPOPOUSC CTATIO TIXOUS TAEIVOUNTES YENOHLO-
ToLOVTAG TEXVXES unyavixic pddnone xou Yo avalboouue tar dedopéva oe
oyéon pe ta Tanduoptaxd yapoxtneto Tind. MeAhovtixd Yo froy Suvatd vo
dnuovpyniel éva epyaieio mou Yo unopoloe vo AeiToupYNRoEL WS apeTnpla
BLdYVWoNg TV ATéUwY ToL TEoyouy and xoTdUAn Tev TNV ep@dvion
™me, aANd xon va yenotdonoiniel axdua eZeTdlovToc TOV XUTUACHEVACUEVO
AAYOpLIUO EVOVTL TEOYLOTIXWDY OESOUEVLV TTOU TPOEEYOVTUL Ad XAUTUIALT-
Txol¢ acdevelc.



