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Addressed Aim: The aim of the case study is to find the correlations between sentiments and
Problems blockchain technologies.
Topics: Text mining, Sentiment analysis, Blockchain technologies for e-currencies,
ICO — Initial Coin Offerings
Main Problem: Forecasting crypto-currency assets’ value

CS9 Essentials

Existing There i1s lack of solutions to a full endeavored pipeline, however some parts and
Solution(-s)  similar solutions already exist, like trading analysis of cryptocurrencies and their
(Models, capitalization. For modeling and trading, plethora of tools already exist generally (like
Tools) technical analysis tools on series models), however only limited solutions exist for ICO

capitalization and value prediction based on sentiment analysis.

Proposed We would like to structure the CS9 to support:

Solution(-s)  a) the economic indicator analysis/forecasting, as well as

(Models, b) aggregation of sentiment analysis as a new type of technical indicator for
Tools) cryptocurrencies, specifically ICOs.

Practical In order to facilitate success of the case study, we would need to split the work into
Scenarios(-s), tasks and have some deliverables. It is suggested we process the data using
Examples approaches of individual's CS9 member expertises’. The initial stage of such data

processing pipeline is aggregation of data (from e.g. Twitter); then, the data needs to
be consolidated and pre-processed; some grouping follows, annotations, weighting,
and higher language specific analysis (concluding with output from sentiment analysis,
that might also include sarcasm analysis).

Remarks This iIs an emerging area and we are interesting in activities among Case Study
members, including publications, project, and industry outreach.
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CS9 Topics

Cryptocurrency
Blockchain

Cloud Computing
Energy Markets

Social Media
Sentiment Analysis

Forecasting
Portfolio Selection
Optimization Algorithms
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Abstract. This chapter surveys the state-of-the-art in forecasting cryp-
tocurrency value by Sentiment Analysis. Key compounding perspectives
of current challenges are addressed, including blockchains, data collec-
tion, annotation, and filtering, and sentiment analysis metrics using data
streams and clond platforms. We have explored the domain based on this
problem-solving metric perspective, ie., as technical analysis, forecast-
ing, and estimation using a standardized ledger-based technology. The
envisioned tools based on forecasting are then suggested, iLe., ranking
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Initial Codn Ofering (1C0) valwes for meoming ervplocurrenches, trad-
ing strategics emploving the new Sentiment Analysis metrics, and risk
avershon In cryplocurrencies trading through a multi-objective portfolio
selection. (ur perspective is rationalized oo the perspective on elastic
demand of computationsl resources for clowd imfrastractures,

Keywords: Cryptocurrency + Blockchain -« Sentiment Analysis -
Forevasting « [0 « OUSAL « Clowd compoting

1  Introduction

This chapter presents a posithon survey on the overall objective aml specifie
challenges encompassing the state of the art in forecasting cryptocurrency value
by Semtiment Analysis. The compounding perspectives of current challenges are
adldressed, such as the blockchain technologies, underlying data collection of
items from social media, the annotation. and filtering of such items. amd the
Sentiment Analysis as a resulting metric of the observed data streams.

We describe s Cryptocurrency  Sentiment Analvsis Indicator (CSAL) and
identify its reqquired inner workings compouding perspectives, Further possibil-
ities are then explored, based on this new metric perspective, such as technieal
analysis, forecasting, amd bevond. The envisioned tools based on forecasting are
then suggested, e, ranking Inithal Codn Offering (TO0) valwes for inecoming cryp-
tocurrencles, trading steategies employving the new Senthment Analysis metrics,
and risk aversion in crvptocurrencies” trading through multi-objective portfolio
selection. Since the introduction of Biteoin [04] and rise of blockchain-related
algorithms 9G] and technologies [10, 74, 98, 130, 137], there has been a significant
increase in their recognition and analysis. In this chapter, we focus on the specitic
aspect of value for the blockehain projects related to eryptocurrencies.

While High-Performance Computing (HPC) and Clond Computing are ot
)aJ.Ni' I'llﬂl'l namn {I'l'r I:'r.'|'l:l|I::bl'l][rl"'lll'il'ﬁ. |.I:||"'i'|' s ]ll“ I‘H‘f'l:lll'll"' IH'F\']LNi'-" i|| 1]“““’ Ermns-
petion verification (“mining” ), Cryptocurrencies rely on powerful compitational
nesles to verily transactions, convert them into gronps “hlocks”, amnd add them o
the hlockehain. Such verification is based on well-established complex eryptology
algorithms [T0] (ergo, the tern ervptocnrrencies) which assure user anonymity
and payment untraceability. With the convergence of HPC and clowds [102],
elastic 1'|.|\'J||.|r'|lLﬂti.ul|ﬂJ resoitree wtilization has becoine 1'|.|||LIJ:||.|||Ln]HI:1|' in different
domains, including of course, Cryvptocurrencies. Moreover, a recent survey on
open challenges and trends in clowd computing [18] recognizes blockchain as &
disruptive inflwencer of the field.

In the following section, related work is provided, introducing sentiment anal-
YRIS, |'|'_|.'|r'|n:|-r1||'|1-:|||':i|1-s. and their valie forecasi . Section 3 high]igh‘ls for the
interested render, more abowt erypltocurrencies and Blockehain, in genseral, and
lists am exmmphe bockehain application for energy mackets. After Seot, 3, spe-
il r']mllﬂny,l*h are il dipessnd, ]mliug 1l h]:ll'\l'i“.i' |:u'-rh|1n:1"|:i\-|-.-<. Seclion 4 covers
influence pertaining to secial media, Sect. 5, social media data annotation and
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sentiment dictionary, Sect, 6, Filtering of Tweets, Sect. 7, the perspective on
core resulting Sentiment Analvsis for cryptocurrencies, Sect. 8, technical anal-
vsis, Sect, 9, ranking of 1CCOs, Sect, 10, portfolio selection using mmlti-objective
optimization, and Sect. 11, investiment approaches. Then, the Conclusion section
SN Arsas |]H"' ﬁlln'ﬁ'_‘.ﬂ":l ]II'I'S'H‘C" i'\'!'s.

2 Related Work

As this chapter focuses on the objective of Sentiment Analysis for cryptocarren-
cies, the more recent related work leading to the formation of this objective is
initially presented in this section. Namely, when analyzing the impact of cryp-
tocurrencies, there are different possibilities on which to focus, like prediction of
value or some other underlving prineiples and features of technologies enabling
these eryptocnmencies.

We first foeus on the Biteoin cryptocurrency and the trading volumes of Bit-
codn as Introduced wsing Google Search Engine as the media feed |?‘-TJ. In jl![ij,
search engine query trends are predicted for Biteodn, A connection between Bit-
CtHn .‘ﬂ'ilrl.']l 1.‘“.1"."‘.!- (41] f:(]ll“h" ']‘l.'l'll.il.‘!- ?L'IIII .“l-l.kIIEH'I.I.IJI. j.“- vesid llll]i.'ﬁh.l'{l i.l l!lbhj. “'.Iﬂ"rl.'
thelr relationship s also stndbed. An attempt 1o explain Biteoln prices amd adop-
tion rates wsing Google Search is made in [109). Returns and volatility perspec-
tive when using Biteoin volome analysis is discussed in (9. A text mining from
an online forum which analyees user opinions amd aims to predict value floctua-
tions for Bitcoin is reported in [67). A survey of methods and models for textual
sentiment in finance is presented in [63], Dypamic topic modeling for cryptoeur-
rency community forums i introdueed in [76]. & crowdsouroed perspective is
presented in [80], listing future directions in international Anancial integration
research, For Bitcoin value formation, o mode] based on an empiviesl study is
given in [57). In [100], high fregpency volatility is forecasted for ervptocurren-
cles, Some of the nmderlying determinants, ncluding technology and economic
fhctors influencing exchange rates for eryptocurrenches, are presented for the
case of Biteoin in [73]. A ervptocurrency price prediction wsing news and social
media sentiment was first introduced in [69), followed shortly by the predicting
of cryptocurrency price bubbles using social media data and epidemic model-
ing in [1iM]. The popular modern techniques from Artificial Intelligence and
general softcomputing paradizms have been utilized in recent work [89), where
price prediction based on historical price valwes was compared over mschine
learning with different types of weural networks, and forther, in [72], where the
sent imeat=hased |:|r|-|:li1'l.i|||| of nlternntive cryplocurmeney ||q’:i|1' Mt wnt ions (ST
o gradient boosting tree moddel s given, Tn [105], o potusl-excitation of cryp-
tocurrency market returns and social media topics is investigated, whereas the
paper [84] reports a vecent stiudy considering the impact of social media on Bit-
coln value, Finally, a study measuring the interaction between media sentiment,
based on news articles as well as h|l:lg pasts and the Biteoin I:ll'ii'l.'. is ;.;i'l.-nu in
[136]. Another broader time-series analysis used to study the general relation-
ships between Biteoin prices and fundamental economic variables, technological
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matamt Hoer, sack netleds sl fo Al e who will shans the ksmiion
wit wilely [propagese it lmiher), On the apjrossctes For e il
ential e’ dbrry, b meibols se el sy sk difuson of
imformalive.

43 Goersl Model

A goneral arsd simple model dor for evalusting the oo s & oers
vtk platkirn i At Rosctios fnocsor Model [ARIMI. 1 s basal o
thee wmers” prasriive and reariive bebewion, thei can b lomd oo beskoally any
swecid mebwnricing siio, and con o ueed with differens dais seis. & dow arieniing
appioacies Tesed on AR were propesed: o g, ot o oakiilite billieaoe
i e coprasdent climibon neivorks |10, sod s akgorithm o prodics the repe-
Vb isling e kmown Dnilimasor vidie [ 1L14]. Floaly, a very Elerostiig aml s
appioach of bt inflecieo s dofined (113

8 Specific Challenge B Social Medin Fesds' Annotatbon
anel Dhictionary Defindtion

A skt smibmad dict ety or Geacial srcial aealiodals spplicitions b pe-
dvwcribanl

seifed b [37], mied Alen w Bieegraiend mmelveis of Bnsirdal Tew
i |38, The dissbetwry i [37] with 8331 warnds, 112 hasbings, snd 1
amnilatde pabibcdy an by e o kit ]
T HY-ROC-HA L d s, s Froans o b dhe Seerk Twits datasrt [71], st
ihiat de peeatibang 13, 708 Laleedsal promta froee D18080 errs ol rrawded ithinvaeh
B Twits AFL (b aplostockvwits oo Cdevidopern Mdood. The dictionary
AT B ] ke g besi e Cleee s slermming signdb-
ol difctmes by cliespiannl 1 [sigailrmon bl 005) betsaorn capartiod aml
obseryial fragaciesy, Abao, stopsonks, pimctiatbons, dighs, URLs, et mbe aml
ibrkers are ot from ihe @ipul posts, while sl specically pooovssing o
Jo. Bajrit posts with b thain Ve wonds sbe slso pemaon]. As Dl gt slso
Areabysrs semiiietn, it b disrosss] 1l besed oo alis dictketry, ole e al
mvstors may dopend on e posiiions they bolid (o g poa e i Animen
1 Ligely biadlsl it sl i e 1o Wler target of he liretog )
The FiQA 2008 Trek 1 bty | aie gl e B = map
winl Todis (%51X| H.ulml WM penpet lanpes 'I-I-I!

!.luun' |BrLATS), ard Commluiion Reoumeni ¥oeal Newaek (CRNN).

R A, Casneds ol al

FARTEY dod i g b vbees ane sggregatad in hisrks whirh mav then replliated
in ihe ledarr

A et of mll-mbrcing anad costnets e deosbmslian] oesgy mapmesl
wml ol Thevigh sparili: nrchaiisns. s combrsects ciabibe U poer-to-
prer-trmling of enrgy amcng DEPs ared ofor-demasd matching sl decen-
trulmal cootdinaled conel fr swtgy stakelokins, sich s e D50 {Dis-
cribanion Systerm Opertoe]. The comleacts s able 1o s sl T e
sbsare of contractod Hesdhilty servioss actually setlvabed In roaktlie by she
gergalors {ln heir camlkal prosdi)
Consnsis beoa] valslatken for transections” vadldation sl e sk
wrenk . The profect offers the soluthon of & wovel blo ko habi-beses) vallsdat o
thant s i the devction of inemesd rellability of the st gral sysiom
oeeatkon, benber eaengy moeinlves Tor DEPs, sl loreased image of reew
whle preTgEy

“Thiree bypees of smiart mamgement soemarkos ane sapponted wiih sdf-onloring
snart oonescts [ CiF The provisiomog of cergy Bexibiicy scivioes By nle
LS00 feveraghing on aggregotons, (1} The lmphementathon of o decenipalized Freen
emorgy wearkes ot the mlereegrinl kel | g thes o i of
emorgy whrra # s pEvelusedd, sl (i) Th covation of & commmity o k-
thiny of prosmaniers, alowiig hem 1o pariicl paie n e waiboel gy or capaciiy
o

The Porvsioning of Flxibility Servas sspposos tlal prosses ace shile io
olfer auml Lrsle Uhedr Bexilality in verms of keals” molulatam Tlhey see raslved
via rnshlmg sggregstors, or dicily wrih the D80 vis direct Decsosd Besproose
aned el of DEF's eoaray assts. Using sonard conbrects, e TG0 s sl
s pima] U Ul shaie of oot eacted Desibilty sevios, sctmlly actvabal
rowbaine: by the sgerogatons |feom theie enpobed prosoes | st the grisl kevel. At
b sanne tioes, (e selfesfining susot comlests el s s daviiialieed comtnl
mrlsandsin sl 1o manage the leveds of cergy Beaihiicy Tesin aggrogators sl
vapodbed prosimiers on ot shle, wad from g Ehae RS0 o T
whibe, nemoriacing moerive and penalies’ wie. B ovdevai dedations beiween
the sapeitinl ergy Bexildlity pogacst amd the actiml delivenal Bexibdiny s
deteriel by mnan contracts, specifle sotbois are taken bo rehalanee e sy
dimmand with the peegy Jiridr

The Decertralmsl Green Erengy Blackot dosipned at e méero-grid kol
eRata awy s lbersde [Eosimer o eantieipete asd toade seegy dinsele The
maskt ncts 55 & masgermeni meckasse by owsedag the oosaopion of
mwsmble sy when it & aailable, arygng m gres oergy duens, msking
whine st Uler gl caetgy Dmsbal al the mkre-gral v ans add 1
Iocally amd aot roported o Egher suart grisl maumgruest Ewls The mn-
Fengiblke hderre air grirwted al o mile propediconel sith e foercast ek
cnctgy preslisction |10 & Cramsactalibe digital aset.
The prasdiboers il coim
Neiciy muarket soosions il beverage on seletfocing s conteets o sl
vmet gy Toksolfers smd trimsact sacERy in a peeroget lshion

A% A, Eamvwla e al
#  Specific Challenge Cr Filtering Tweets

As Seatient Apalvsls [BA] venally works o top of Twitier fmalds i is moces-
mary dn e precvss Bhe Twivds bofore 84, s deecaibed m the Gllrawng. Pre-
procsslig U duin, ws dofinl o 55, 5 b prooss of deing sl propearisg
il bt for classification. This phase has & relevant role s senimeest saales
tasks, Do, reducing the nodmsbaney and il molse ek o ohe onlse data,
allrwing n betber and] e classification [85], The pro-proossing method cas be
ditinguishinl it two stagie Thasslrmation il E¥ering. The ind slags b giilts
siandard, conseting in operaiions Bke white spoce remaovel, expanding abhoesi-
Atk sténiniig, stofp words benoval, and Degation haodlisg, while, lsteal,
mwcnil stagr regasis the chince. s seleciaon of the features, which, in Machine

Lenrming, is calla] fosture selction 145,

Such task can be described msthemptically as ihe problem 0 fimd o opiimal
Tuinetasin [ @ T — &, wleere T ks thi Gebosansd ) tist spaee aid 5 © RY b featiiee
wpare; wheee the aptinmmms = defined secording to ncertain mebre that = defined
a o

I & fext minlng comest, the feviwre selection task ls oompaosed by thires stops:
Clesinr of the type of Belune, givieg o seght o eecl keatiipe, aed sche Ui e
molrennt festures | L4S); e, seommg each peobeniaal festure according o particular
mwiric, anid then inlimg the m st fmboms Acoundisg bo e msthomstieal
dsoriptlom ghven above, the probibem s squvalont 1o dhonsieg the metre wish
i B evadhasate e censlualiling muap. W note hutl. dilferently fom otk Golils
bike image or smdo processing, whes s combinstion of feviures: doos niot have sy
mrwaning, then the type of faburs must ko chosses by the user, In this section, we
will fosrve on Ve thied step: The possibile methods to extrect featurnes spocie fo
Fefiienl Aumalyvsee while (e pesking of tkeser sluns s sldnessan] in S5
For a complete review of the pesible type of fratures, we nefer o 1] snd [53],
amil for w deserption of the weight models sad for 8 complete reveew o fssture
sosrlion on bt minig we refer oo [35,40,50)

Tha sl ccamumim meiric im Sature slertio is the 1 [chisguane] | o ms-
mare expressng e divergenoe bifwesn the festure snd the class, A drawhack
of this meire = that it works mly whes the deiaset & big ssd theee sre mo
mape featimes Kpothor two popalar meties e Novamiey, saasuriag the
g loc] arcerney of o singple clusifer bodt fom the doghe stuce, s the ),
b harmaomle mess of the precision amd reoall,

Ar ohwerverd in [4%, oll these metrics v squivalent, aml e outperfomme
Al ot bers aevondisg o the ditaset. 1 the revien whene twolve [DeErkes ane ooin-
jarel, Formes [#H, propissd s omew seiric, U B-Normnl Separation (BN,
an extension of the 37 where also the fregquescy of the sppesrance of the festure
= comebbersd, This metre s goad in et conmmon cases, bot, when predictione
e phikaikbe of this s, good nsailcs sne o goarsstend. For example, b a
baghly skewd data contexi., the BERS o et work Beiter and two
Asrele unmoenis sulpeckem B lnfrmaion Geis aml I7TF - TOE;, 7

Forrcasting Unvpserurescy Value by Seaibment Anslyes Al

The Creaiiom of YVirinal Power Planis (5 T'T| addeeses e nrmessing meel
in etz the ontpet from obpke kesd geseration aseis (e wisl-tarhines,
muall bydre, photovnliaic, lek-up puemlon, v} et sevw prioeaily loecal
etk did e g, oniiectbetes il i power clianrivirib Datwerl.
Thn it hine] commiing mach comfithorm aon st n. s of g ey
ginrallah baaveeas, Which hive dieral anirgy punaraibe ks s sraks,
iy e fpberesbinl 1o oo B oovveial way, with a view to schicving
pre-delnod smart griil sestaisability obgetives. The VETF [ T TR
the wtikaation and pevesies foim RES sod clasd: grisnion seos (heoigh
sooessling differcin makets s an aggrogatal porfdie, beinging s oieeRy 1o
ihe optimim paying savice at sy e The IXEPs com wltimasely pet oipaie
an waher bigher-level coengy markeis, snch as a8 Bcibility ssvice peovider o a
Tk | Trvmsiadssion Systemmn Uy 1 oF 4 whelesale cagacity peovider o he
whidesale o rapacity market

The mloptan of the aboe prosesbed bHodochain lossl managrnesi
appwetis will brasform the snad gid il s denccrals: omomnity that
ran batsger mrdbss am o rentral sihoriy, beat can iake sy decidos thmagh smart
corraris mbm erdsres] and wetbed by aack DET of the grid. Ad the s Cene,
3 Ene with tlee Eungpssn sbrvteghe visan of ensfig s sveune asl saasiain
abike cimngy systein by 3000, sl maliding the grovilsiea gis snbsios by o
st FAPE [441).

4 Specific Challenge A: Influence on Social Media

Facial uertworks am smliing poople 1o e asl ane sverchangiog Cheir
biiinman reditions to e wirtial stk Poogde stiae (e pealia phifosine ke
iferemt actbyibes. o expiess Uil opimbons aiel Cledr soiibiests, o shae Ul
enprrmnems. o eacl o smler Easen. Wie can olsssyve s Lhis spee it
Pstiiwmm inberietiois, airl we can deflioe oy oles el s eelalions btwon
Aiferent wers

W oo vhaorve, among others, mlommisl, ised, or popalar mdividends
s piskess ol iiscirs bin soi ol inetwnilis abe skEnicant aied weliil i ek dis
wiplins, swch s Eoomomiy, Flnses, Marketing, poltkesl sl soclal campadgns,
and revomsmesadsbione, Dofn distmpuidhing, sl messwing the sirengih ol
s rolstions b challenging, toik in the theeviand sl practical Gelds.
Tl roobet o trosiosd or infoemiin) wsers, weers with high repaiiaiiom, sl paapular
T, o b il 0 verious wae. An imeresdmg work to defioe, clusify, s
persal & birmachy of all the s v dose by Raocey (L] 1o this sereey,
wv an isterewtal o particuls Bosg@aceos appreeh, Ue ndstien sliah, e e
et has the sinmgeet correlation beiween social medan and the crvpiorur-
ey Lemsbeiey, mind, o gpessral, with Ule lesscsl ook, The nesanch myobviog
Il i Irliienial taes b e Mrpesrsint it of soced merwoek anelyei

The tenmn fffucsce b8 sl whdely and mialiively meais the sapacity o
s b chitirtir, (rveepm, o Talawher of Sabien o Setibing
the et jtsel. Wo pane fucueer e porson exceting Ulse e b,

Foaesaming Uryprocumeiy Valie by Sentiment el m
T  Specific Challenge D Sentiment Analysis

Rontimen Analvels, also kiewn as ofdnjos miniog, vefers to the s of mataal
bnngungn, et nnalysin amd computatican] linpeistics bo sotily or exirnct sob-
pelive mlrmatios I Ue sititnde of & speaker fariber lrom aosel of custouser
resomgoes i order do ¢lassify the polarity. From the pelnt of view of text miming,
Sontimen Analvels B oas sotomacle elassibies kv Tik des & Dunctios of
Ehe positive or negedive mmstsons bransmitied by the ekl oeseage.

In gusmieral, Somtirmet Anadysia briss s ditirinlive Us opliton From & peron
with respoci b a topkc, Buch oplnkom may imvedve an ealustion, the emotkonal
bt of hi s il e Dline of writhig, of thieisotiosal csininmmeeative itetion,
b, how the costomer tries 4o infuemoe B0 resder or interlemtor.

Proswst appoaches cai be grosped fisl thew main cologurios: Kaowladg-
bawse], siatistioal methods, and bybrid technogues 210

Kol dgo-Tuse] i s e lissily Dol Do ol Bodun] calogoiiis sl an
A prescies of msinbigiomes aloaive wonls ke hpgy. s, bored, @e. WT|
Themw wertbanls wha v 1l of il afnity 1o medgn sabitrary wolds
a certain sffaity to prienlar emotions |175]
Snatstica] usrtlonls Lake slvistsae of Blachine Learuing tchaigues like Sogp-
poit Woctor Machines, ot inbevice, sdnatic saalvels, #oc. :lall. Ml
sphisticniod methids try bo debect e omotion aml what @ the target of such
feeling [65). Grammnr depondest s among words sre usnally applied
b achieve such complex piirpess plying a derp gramsss andysis of U
LT ||||.

Hytwial appemches nvesge oo baith ks lelge coperseoiation asid Rnchine
Lenmslng sevhilques. Those metheds take sdvintage of knowledse reproses
Ll iecsdcs Bhe ombodogiss sl smnle: sole, bedig alde bo extract mplicit
infor ot jom [19].

O ihe ome hamd theee are open s toals Vet wse Machine Losming
wechinlgues, stotitics, aod natural lnngunge proossing to setomate the poosss.
ing of buge amounis of deta [41) incheding web pages, online sews, disews-
o Born, socil Betworks, web Mogs, miceo-lksgging, e, On e stler bl
Knorwledgr haend gystoms use pubilic ares: pescurres like SentiWondNet [7] or
ScuticNen [20] vo catract semmstic i afoctive infemmion linked to st
bngunge concegis, Sentiment Analysis can alse be perfonned on visssl content,
[ e dired Vadios (llentind s Mialtineslal seulisead anslysis|. Cae of U
first approaches in this devction was Sentiliank |14, utilizing an sdpcime soun
pair represetation of visual esimen.

T arder o moasune the preciskon and recall of o Semment Anslysis tool, 14 s
usuadly compnad with human jodguents about othees” opinious G5, Hower,
bumsss when evalusted in the swme way only show an B of procison on
overnge. il Chis monre that & program with & T5% of precision works alinest
s well as humans [0,

cHiPSet
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G A, Famds o &l

B Specific Chu.ll!upe E: Technical Analysis
and Forocasting

S b w wide maagge of applicatioss IIF. For esainphe mositosing the peview of
comstiner products, evaluating the popalariy of pubilie poople o discovering o
Feadied; b, chee 5S4 can also b appleod b predicton satings. e, SA was
wand writh sl prnilie bo predict: Elections |13, Sotbull mutchs [L10], sk
prices [13, 55, 147, sl ervpbocumrney Foctastions [2,65, 120 In this surey, we
axw il bl i Bl ladber application. bt = all the rrrul cunexts descrilis]
in this pemgragh, ihe preduction problem, from s mathemntionl pol of vies,
o be deseribed I ihe sune war: Flod o fanction J 0 & — B, sueh that
whven e sl sy (oalksd the dopuaeban o Ul explanatory varsbk) e
sssociabed valne s the prodiotion (ke tiori) of {the independent or
st vl ) £peq, b o) = g A siingde B segrission mode] osill
be mummarised by the squation:

Fron = doy 44,

e ol lier sl varved Tuctors determining rps abe oaptiiem] e Ul emmor lerin
. The depmident veinhle x,; ™ the drztual snisest finae Beestone
ypically Efcuin price al for Crade volese [2 57,51, G187, L36] or Bitooin neturn
sl volmidey, ma in |3,

Logietie regression & wod i the response variable s dichosomons. Here, the
akepeindein vartahk ks a Wisary vidlable, whese valie B egul 1o 1 5 cortaln evest
has hegppeereed, an 0 stherwise, The e s o examine ([ Sontmest Analvsls |5
e iated significastly with a cemaln eveal.

In plumst sl (b sxamphs listed sbsear in this section, the models sl
s estimate the fuction [ sme restrictesd b the linear ones: Liness ar logistic

regprssas o case he festures mw aoeelstnl, or Maive Beyes wheon the dalasel
ia molsstrvely small [L01], The caly exception s mpeesented by (15, wheee the
sathors e Fuzey Neural Networks, & lnbekd sysicm thar combines the the
wibis of Pasxy Logie and Newisl Networ ke, rﬂ. Belune procvaling with the
dbeseription of rooent foreasting models for cryplocarmency, B bs worth umder
lindagg v podnt= Fiesl, sech sinphe salels wne isend beviss U T s
i m groeral, b climmsiozal; indoed, moee gl ode B Sopport
Werior Machines or Neursd Network aechiteciures saffer from overfitting Sec-
o, slthough mary works show the rlnimnskip between the marked sl the
wocial sentiments (B3, 117147 s highlighted by |1 23], i the fmsncial instroments
srtract sufciont messiges. I general, the seutlments do pot led fismneial mar-
kts in a stalitically siguoan way. The bt olesmlion oo exphiin the
rensom why mest of the work ob crvplocunrescy Tooasiisg based o 54 are
Lisstial with ther welkkserwn crvplocurmvny Bilouin, s eg |5, o with o spae
ifie eryplorarreney, B B lassic, T3], For nmmcinl time seris annhs, i o
i aweronnme: the problem of the seomplens elishility of sestiments, & & wwal
o combme 84 wiith anto-mgresivw models (mw eg. [59] and eeference theorin,
with such approach being sugzesied abso for eryploourrency |, indosd ms slosm

HE A Harmrsls ol sl

the roprescitation of expens” reoomumemdations. Fieey manbers ane abso el in
i bk el pmset et
a genetic algorithn, In [81] an spproach s poes:
Puzzy Menral Neswark smibedde) min an henristic
awrcles Floally, B0 s machise karnmg vools. nainely, dosp ndnfoborisn
bonrtiiing, o deflie cryprocareacies’ portfolios based om vochindoal ispects oy
wind EIACRIE )

11 Specific Challenge Gr Investment Approaches with
the Mew 100 Senthaent Indleator

The tertmbeal analysls oovvred i this dhapber s the 54 (Sant, 7] with foreoast-
g (Fert, 8] and mdkeaions Doshom S, 1) el kel Iw il i pas ke Al b
eethyee ol sdiction [Sect. DD, Boshkes tdmicad aomly-
el ipgesacles writh ErypR e eEckes st takoe [0 sovosin
partienlan charsetorisios, Rke the losdimg offoor, a8 seinifed b [15) Risks fom

thies chancteristios vom be catsed Uoigh o lack of diversifeation of onvge
Rocernmcies’ okl mskiog maslon s sl b isvsleen -
iwal i dhe previois section. Thes: chanetir st abs lnclale hg oem-

v, stoclistie volailing, aid leverage (1], Kerpiag portaboe] clanstoristhe
i o] s together theough techinieal salysls, a troder inighn then cvnbiate
erypimrrney as 4 whole sl bede the cryplocmnomcy s s Snancisl el 7

12 Conclusion

Thia chapier covvred the differni repecis of necssary perspect s nesded when
preparing forvevst ing ansd iirvestment, supportsd by crsploommrency social slis
Bewilent Analvsls, Blght spocifle popspeotives wene ilbed. and i
shabe-of-the-ari was oovered In seperwie actions of the chapion, sl &
aromd & new e of indowior, the CRAL In the lollowing work, sme mome

sparilic s plomeiititions sl esporinenal roilis coild be prosentil, Dassl on
ahe guiceBnes, ol ad Blegration possilifitis presiiod in

Acknowisdgemonia. This cegier bs bussd upm work e COST Action BTG
High-Ferfminnc: Mudeling siel Sizvalaticn for Big Date Applostos (cHIPSe ), saps
prried by COST (Exnspean Croaporstam in Sdesor aml Tedmelagy ). The piflee AT
acknendadgrs the Huanclsl s on e Slovnio. Geeo gy |Hesach
i Mos, PRSI AT abe acksesdedps BV st imder Froject Mo S03

TIVER). This chagior b sl bassd upon sk from COST Acilon
e, Applicabiiliy of Narure bnspied Opiinletion by Jinig The
ory el Proctiee (TmAppRI0)° sepgparted by OOST. The amtbors OF, TC and 1B b
acknondadgp that the work preenisl in i cupiee s sipparbed Al b i
cREARM Progeot Grant simbser TRHTE, oo limsded s alee Eurogpean Cormisedon e
pard of 1 HAE0 Fromework Programise. This stk mprporiod by lhe Fumdeos
pars & Cloncis # & Tersologls, [FUT) usder Project i UL b VR T
Al BE ahs cckirrnbodprs Uhall marl ss miigjearien] by Ube Minbtes of Eidscation,

Fotmasb g, Cryprorumeisy YValie by Seitlsens Analids iy

o [13, where the traded wobime bs driven primarily by past petums, This e
|1u.bJ|l|n |u|l.l: peali] mEchitectess, pmd altloigh B s suggesinl B oy woks
[p——y
e (evasting covpeocumencies’ values, o key topke is to comsdder if they
should e clresel s correncim, assse, or imved ol wehicks. IF they ace tradel
for ivestiment npaoses, like hdging or pricing imstpanents, inestigasing the
volsaility of these crypocurmecis oot iuporta. sl could belp otles
ke Reriter iafseumed divisions in e of ponfolic sl sk L
Sprcitically, sryprocarenckes” valability levels are usually orech higler thim i
ditsual casrencies [H] Yolatility medids weie used bn [ L529] 1o vt the ofiscts of
sertiment or st imen-mrinted varisbie o the seoomd momest of stock rebums,
GARCH-type models amd ihe “realized volaiiliy”® spproach were empdoved. &
sinck wolatibty prodiction nsmg Recurmmt Xeoumal Networks with 34 was pre-
sevied in [7H. In 52, ihe ability of seversd GATRCH models to explain the Biicsn
i volatility was stidisd, and the optimal e wis posssstal in e of
puslmseol-E o the deta. GARCH mealeling of T other Coyprlocurnm-ss eas
st G |22, A stady o Sopecasting high Soqieney volatiliny fo cvptosii-
rencies aal Lendftimml curmmeine with Seppor Veclor Regrnsion was prosmainl
im [0

s ancther spproach 1o lomasting, in |12, & feey ideecee spstem for
fomecasimg crvpbecnrreney rien vasistion = devebopad, with tradivg roles being
opelmized through the use of a Gepetle Algorthim (the wse of Gewetle Al
pithins L determibin: Craaling ik beo e b sl belon = i Excluags
nurkets, FX W) Chie of the st sges of this bype of met hodokogy com parnl
with black on meeclime karning saodels, B ils berpreta iy,

8 Specific Challenge F: Ranking 100=

Abver the lniroduetion of & sew mesarenen ndikestor Hhe OS50, sech lnrodoe
Liots bl il i o oo challinge of how Lo icled U ew inciates within
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In fedng the differont dats strenms togethor, e sppooach = 10 sssin
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chalig like etergy oty ol sastanabdicy |§2|. ElVED B PO et T
Ilexferluin dals inchuling cespocurmscis, o well as pesilile B Dala e
the 84 sreams

10 Specific Challenge H: Muolti-objective Cryptocarrency
Portfolio Selection

As ervprocireacy cvalistion usually inelodes taking insto acconm risk [47], seve
eral crvploramencies: might be peeded as 5 @t to haloance this dsk. Namely, a
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Other Publications Supporting the Topics of Case Study CS9 cHiPSet

Journal publications acknowledging the Action

+ Viktorin, R. Senkerik, M. Pluhacek, T. Kadavy, A. Zamuda. Distance Based Parameter "t Upau ) ) wd vons &
Adaptation for Success-History based Differential Evolution. Swarm and Evolutionary 15 v s beed sigie: (/)
Computation, Available online 12 November 2018. DOI 10.1016/j.swevo0.2018.10.013. aom (1) e J T

i - Vs )

 A.Zamuda, J. D. Hernandez Sosa. Success history applied to expert system for end it S5 VEL (i = i)
underwater glider path planning using differential evolution. Expert Systems with
Applications, 2019, vol. 119, pp. 155-170. DOI 10.1016/j.eswa.2018.10.048 - == (‘)

Bookchapters | - (e -.)

« Catherine Marechal, Dariusz Mikolajewski, Krzysztof Tyburek, Piotr Prokopowicz, Lamine
Bougueroua, Katarzyna Wegrzyn-Wolska and Corinne Ancourt: Survey on Al-based
multimodal methods for emotion detection. In: LNCS State-of-the-art Surveys, cHiPSet:
High Performance Modelling and Simulation for Big Data Applications (Editors: Joanna
Kotodziej, Horacio Gonzalez-Vélez). 2019.

* Imen Rached, Elisabeth Larsson, Tail Distribution and Extreme Quantile Estimation
using Non-Parametric Approaches, In: LNCS State-of-the-art Surveys, cHiPSet: High
Performance Modelling and Simulation for Big Data Applications (Editors: Joanna Kotodziej,
Horacio Gonzalez-Vélez). 2019.



Publications — Conference Papers

Conferene papers acknowledging the Action

« Zamuda, M. Nicolau, C. Zarges. A black-box discrete optimization benchmarking (BB-
DOB) pipeline survey: taxonomy, evaluation, and ranking. Proceedings of the Genetic
and Evolutionary Computation Conference Companion (GECCO 2018), 2018, 1777-1782.

« A. Zamuda. Differential Evolution for Evolutionary Computation Challenges: examples
from tree growth, energy scheduling, and deep ocean underwater robotics (invited
tutorial). 24th International Conference on Soft Computing, 2018.

 A. Zamuda, J. Brest. On Tenfold Execution Time in Real World Optimization Problems
with Differential Evolution in Perspective of Algorithm Design. 2018 25th International
Conference on Systems, Signals and Image Processing (IWSSIP), 2018, 1-5.

« A. Zamuda. Differential Evolution and Systems, Signals, and Image Processing
(invited tutorial). 25th International Conference on Systems, Signals and Image Processing
(IWSSIP), 2018, 1-28.

» A. Viktorin, R. Senkerik, M. Pluhacek, T. Kadavy, A. Zamuda. Distance based parameter
adaptation for differential evolution. 2017 IEEE Symposium Series on Computational
Intelligence (SSCI), 2017, 1-7.

 A.Zamuda, C. Zarges, G. Stiglic, G. Hrovat. Stability selection using a genetic algorithm
and logistic linear regression on healthcare records. Proceedings of the Genetic and
Evolutionary Computation Conference Companion (GECCO 2017), 2017, 143-144.

 A. Zamuda. Adaptive Constraint Handling and Success History Differential Evolution
for CEC 2017 Constrained Real-Parameter Optimization. Proceedings of the 2017 IEEE
Congress on Evolutionary Computation (CEC), 2017, pp. 2443-2450.




215

Other Dissemination Activities cHiPSet

Dissemination activities (presentations without publication):

CS9 meetings during cHiPSet meetings — talks within the CS9 members group

Slides:

Imen Rached — CS9 presentation during cHiPSet meeting: November 2018, Grand Canaria, Spain.
AleS Zamuda — CS9 work report during cHiPSet meeting: November 2018, Grand Canaria, Spain.

Imen Rached — CS9 presentation during cHiPSet meeting: March 2018, Fontainebleau, France.

AleS Zamuda — CS9 wrapup presentation during cHiPSet meeting: March 2018, Fontainebleau, France.

AleS Zamuda, Goran Hrovat, Elena Lloret, Miguel Nicolau, Christine Zarges. Examples Implementing Black-Box
Discrete Optimization Benchmarking Survey for BB-DOB@GECCO and BB-DOB@PPSN. In Black Box Discrete
Optimization Benchmarking (BB-DOB) Workshop at 15th International Conference on Parallel Problem Solving from
Nature (PPSN 2018), September 8-12, 2018, Coimbra, Portugal.

AleS Zamuda. Optimization Algorithms (invited talk). IEEE Region 8 Student and Young Professional Congress,
Porto, Portugal, 2018.




MC Meeting & Workshop

e K. Wegrzyn-Wolska (EFREI) & Corine
Ancourt (Mines ParisTech)

* Organised at Mines ParisTech,
Fontainebleau, 19-20 March 2018
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cHiPSet

=% cHiPSet

cHiPSet Management Committee
and Working Groups Meeting

March 19-20, 2018
Fontainebleau, France

efrei A &
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High-Performance Modelling
and Simulation for Big Data
Applications
www.chipset-cost.eu
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Training School cHiPSet

cHiPSet Training School 2017

Big Data Processing and Analytics in the Internet of Everything Era
Novi Sad, Serbia, 20-22 September 2017

Grantee name:Monika Rakoczy (Efrei / Telecom Paris Sud)
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Short-Term Scientific Missions (STSMs) cHiPSet

STSM Photos
COST STSM Ref. Number: 1) in cabinet; 2) with underwater glider;

COST-STSM-ECOST-STSM-IC1406-231115-068853

STSM type: Regular

Applicant Name: AleS Zamuda

Topic: Differential Evolution for Underwater Glider Path Planning with
Big Data Modelling ¢ ;
Home Institution: University of Maribor 3) with autonomous sailboat at SIANI; 4) infront ULPG SIANI;
Host Institution: University of Las Palmas de Gran Canaria 5) STSM team — A. Zamuda & J. D. Hernandez Sosa

STSM type: Regular Applicant

Name: Imen Rached

Topic:

Home Institution: EFREI Paris

Host Institution: Uppsala University, Sweden

Conference Grants

Conference title: The Genetic and Evolutionary Computation Conference
Conference start and end date: 15/07/2018 to 19/07/2018

Conference attendance start and end date: 15/07/2018 to 19/07/2018
Grantee name: Ale§ Zamuda
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2} Springer Link

High-Performance Modelling and Simulation for B8 Data Applkations pp 325-349 | Cite a3
Forecasting Cryptocurrency Value by Sentiment
Analysis: An HPC-Oriented Survey of the State-of-the-
Art in the Cloud Era

Authors Authors and affiliations

Ales Zamuda[~], Vincenzo Crescimanna, Juan C. Burguillo, Joana Matos Dias, Katarzyna Wegrzyn-Wolska, Imen Rached,

Horaowo Gonzalez-Vélez, Roman Senkerik, Claudia Pop, Tudor Coara, loan Salomie, Andrea Bracciali

Open Access  Chapter
First Online: 26 March 2019

Part of the Lecture Notes in Computer Science book series (LNCS, volume 11400}

Abstract

This chapter surveys the state-of-the-art in forecasting cryptocurrency value by Sentiment
Analysis. Key compounding perspectives of current challenges are addressed, including
blockchains, data collection, annotation, and filtering, and sentiment analysis metrics using
data streams and cloud platforms. We have explored the domain based on this problem-solving
metric perspective, i.e., as technical analysis, forecasting, and estimation using a standardized
ledger-based technology. The envisioned tools based on forecasting are then suggested, i.e.,
ranking Initial Coin Offering (ICO) values for incoming cryptocurrencies, trading strategies
employing the new Sentiment Analysis metrics, and risk aversion in cryptocurrencies trading
through a multi-objective portfolio selection. Our perspective is rationalized on the perspective

on elastic demand of computational resources for cloud infrastructures.

Keywords
Cryptocurrency Blockchain Sentiment Analysis  Forecasting 1CO  CSAI

Cloud computing

https://www.springer.com/gp/book/9783030162719
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European Cooperation in Science and Technology (COST)

This publication is based upon work from COST Action IC1406 “High-Performance
Modelling and Simulation for Big Data Applications (cHiPSet)” supported by COST
{European Cooperation in Science and Technology).

COST (European Cooperation in Science and Technology) is a funding agency for
research and mnovation networks. Our Actions help connect research initiatives across
Europe and enable scientists to grow their ideas by sharing them with their peers. This
boosts their research, career and innovation.
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