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ICO (Initial Coin Offering) 1a phuong thic huy dong vén dau
tu cho du an tién sd. Nhitng nha dau tu mua dong tién nay & thoi
diém chua phat hanh v&i mice gia cuc ky ré. Sau do, cac dong tién
nay duoc niém yét 1én san giao dich, gia ctia ching sé& ting 1én cuc
ky nhanh néu dong tién nay tot. Panh gia ICO sau sau thang phat
hanh 1a khoang thoi gian nha dau tu mong dgi thu dugc lgi nhuéan.
Tap dataset gom 109 ICO dugc xdy dung tir cic website uy tin sau
budc tién xir 1y dir liéu. Phan tich twong quan giita 12 du vao cho
thiy dir liéu gip van dé da cong tuyén, didu nay dan dén lam sai léch
két qua ctia md hinh hdi quy boi. Hién tuong quéa khép xay ra khi sir
dung mé hinh hdi quy bdi. Bé khic phuc nhitg han ché ciia mé hinh
héi quy boi, phuong phap hdi quy Ridge giai quyét duoc cac van dé
dit liéu ICO nay. M6 hinh mang neuron nhan tao giai quyét méi quan
hé phi tuyén phtrc tap giita diu vao va gia ICO. Bang cach hiéu chinh
tham s dé dat duoc hiéu nang t6t nhat theo ba thude do hiéu nang
Root Mean Square Error, Rsquares va Mean Absolute Error, két qua
chi ra thuat toan hoi quy ridge véi tap kiém tra v6i 3 ICO dat duoc do
chinh xac tir 63% t61 92% gia ICO, mo6 hinh mang neuron nhan tao dy
bao dd chinh xac 98% gia tri that tuy theo thudc do dugce su dung.

ABSTRACT

ICO (Initial Coin Offering) is blockchain based
crowdfunding venture to access capital. Investors buy this coin at an
unissued time at an extremely cheap price. Then these coins are
listed on the exchange, their price will go up extremely fast if the
coin is good. Six months after ICO issuance is the period that
investors expect to make a profit. The dataset of 109 ICOs is
collected from reputable websites after data preprocessing. The
correlation analysis between the 12 inputs shows that the data had
multicollinearity problems, which led to skewed results of the
multiple regression model. Overfitting occurs when using multiple
regression models. To overcome the multiple regression model
limitation, the Ridge regression method solves these ICO data
problems of multiple regression models. The artificial neural
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network model solves the complex nonlinear relationships between
inputs and ICO price. By tuning parameters to get the best
performance according to three performance metrics Root Mean
Square Error, Rsquares, and Mean Absolute Error, the ridge
regression algorithm and artificial neural network achieved an
accuracy of 63% to 92% and up to 98%, respectively in forecasting
ICO prices with a test set of 3 ICOs that depend on the used metrics.

1. Giéi thi¢u

Mot cong ty mudn huy dong von co thé phat hanh dong tién dién tir riéng bang cach tao ra
mot lugng token nhu mét dang cua cd phiéu dé ban ra thi truong nham thu hat cac nha dau tu trong
dot mé ban dau tién. Pong ICO ra doi nham giai quyét bai toan cac cong ty khéi nghiép khi ho co ¥
tuong kinh doanh tot hodc ¥ tudng cong nghé dot pha nhung gip van dé thiéu von dé trién khai cac
¥ tuong di vao thuc té. Vi vay ho tim t&i nha dau tu (Fisch, 2019; Panin, Kemell, & Hara, 2019).

Tuy nhién, viéc dam bao lgi nhuan ctia mot ICO mang lai khong phai tuyét dbi. Mot ICO
c6 thé that bai hodc thanh cong sau khi phat hanh. C6 nhitng du 4n ICO khong tbt, ltra dao van
xuat hién trong cong dong, hoic nhitng dy an c6 loi nhuan dau tu khong dat ky vong. Nha dau tu
thuong doi tir 25 tuan dén 30 tuan dé quyét dinh thoat khoi kénh dau tu néu loi nhuan khong dat
ky vong (Bugra & Bernat, 2018). M6t khi ICO tiém niang duoc phat hanh, token dwoc chap nhan
rong rai thi gia token sé tang 1én vuot bat va mang lai 191 nhuan theo cép s6 nhan cho nha dau tu
so voi gia lac mua khi phat hanh. Lic ndy nha dau tu s& ban cac token nay dé kiém 10i va dé chinh
1a loi nhuan (Hartmann, Grottolo, Wang, & Lunesu, 2019). Cac yéu t6 anh huéng dén su khong
chic chin vé sy thanh cong ciia ICO bao gdm chat lugng nhom phat hanh, thong tin vé ICO, y
tudng san pham, phuong tién truyén thong, mang xa hoi va y kién ctia cac chuyén gia trong linh vy
vé tién dién tir (Burns & Moro, 2018; Myalo & Glukhov, 2019). Chat lugng nhom phat hanh bao
gdém nhoém 1am viée v6i nhiéu nam kinh nghiém va ky luat tdt thi chat lugng san pham ciing sé& tot
hon. Thong tin vé ICO d& cap ngay bét dau va két thiic ban token, giao dich bang cach nao, gia, tong
ngudn cung, von hoa thi truong, ... Y tuong san pham dé cap cong ty can phai trinh bay y tuong bang
video thuyét trinh, cong nghé, nén tang, dich vu stir dung 1a gi, cac cot mbc ma cong ty muén dat
duoc khi tung ra san pham. Phuong tién truyén thong, mang xa hoi cho mot dy an ICO nbi bat 1a khi
n6 dugc dé cap nhidu ¢ cac mang xi hoi nhu Facebook, Twitter (Burns & Moro, 2018).

Thuat toan dy doan gia ICO la cong cu hd trg cho loi ich cia nha dau tu va tu van vién.
Thuat toan du doan béng may hoc dem lai hi¢u qua va tinh chinh xac cao vi vay n6 1a xu huéng
cua cac ung dung du bao (Hartmann, Wang, & Lunesu, 2018). Vi vay, nhitng nha nghién ctu da
dua ra rat nhidu thuat toan may hoc ing dung trong du bao nhu mé hinh hdi quy tuyén tinh bdi,
mo hinh hdi quy Ridge, mang noron nhan tao, support vector machine, ... (Chen, Challita, Saad,
Yin, & Debbah, 2019; Deanna, 2018; Mingxi, Guowen, Jianping, Xiaogian, & Yinhong, 2020;
Yaohao & Pedro, 2018). Viéc du doan gia ICO sap phat hanh trong twong lai gan 13 rat quan trong.
Khi c4c cong ty, nha dau tu hodc cac tu van vién cd duoc con s6 du doan cu thé véi do chinh xéac
cao, ho s& co nhitng budc di phu hop boi can cir vao két qua du doan do.

Nhitng phuong phap may hoc khac nhau di dugc ap dung dé tién doan su thanh cong cia
du &n ICO. Phan tich dya trén cam xtuc dugc xem nhu mdt cong cu hiru ich dé danh gia do hép
dan cua ICO (Anchaya & ctg., 2020; Ahmed, 2021). Dya trén cac binh luan cta tai khoan nguoi
dung trén Twitter, cac tac gia da xay dung dit lidu cam xuc ctia ngudi dung dé danh gia sy thanh
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cong cta mot ICO va sé tién kéu goi dau tu thanh cong. M6 hinh may hoc hdi quy logistic va
random forest dugc dung dé du bao sy thanh cong ICO béi tinh chinh x4c cao trong viée phén tich
cam xuc cua ngudi dung. Thém vao d6, phan tich dua trén cac bo cdo tring cta ICO ciing duoc
nghién ctru dé du bao sy thanh cong ICO. M6 hinh xir Iy ngén ngit tu nhién phén tich cac thuat
ngit thuong duoc sir dung trong cac béo cdo tring ciia ICO thanh cong dé danh gia mot ICO khac.
Nghién ctru két luan rang ICO thanh cong c6 cic bao cdo tring dy du thong tin voi cac thuat ngir
dugc xem nhu cac bién dau vao ciia mé hinh (Bugra & Bernat, 2018). Muc dich trong nghién ctru
nay, ching t6i du bao gia ICO sau sau thang phat hanh dé danh gi4 muc d6 thanh cong ICO véi
su xem xét nhiéu yéu t6 anh hudng tdi gia ICO c6 thé c6 két qua 1a 1oi nhuan hodc bat loi. Sau sau
thang dau tu, nha dau tu ky vong gié tri 1gi nhuan tra vé théa man ti suit 1gi nhuén. Dya trén céac
truong dit liéu dau vao nhu cac tham sé ciia mé hinh dy bao, nghién ctru nay phén tich tuong quan
cac dau vao so voi dau ra dé danh gia su anh hudng cia cac tham sd toi két qua gia ICO sau Sau
thang. Tap dir liéu dugc xay dung bao gdm 12 trudng, bao gom céc yéu té chinh anh hudng toi
gia cia mot ICO. Céc yéu td niy bao gdbm gia do la, gia bitcoin, tong vén cung tmg, von hoa thi
truong, ngué)n cung co s&n, tién nhan duoc, gia Ethereum tai thoi diém mé bén, gia bitcoin tai thoi
diém mo ban, thang bat dau mé ban ICO, ngay ICO md ban, qudc gia md ban ICO, thoi luong
phat hanh ICO. S4u thang sau phat hanh ICO 1a khoang thdi gian mong doi cta nha dau tu danh
gia sy thanh cong ciia ICO. Hai phuong phap hdi quy ridge va mang noron nhan tao dugc dé xut
va so sanh danh gid do chinh xac du bdo trén tap co s¢ dir licu dugc xay dung tir cdc website tin
cdy vé tién dién tir ICO bdi qua trinh mo phong st dung ngdn ngit 1ap trinh Python. Céc bang va
hinh dugc trinh bay 1a két qua trich tir qua trinh mé phong boi cong cu lap trinh sir dung ngdn ngir
Python nay.

Phuong phap may hoc trén chua dugc van dung vao du bao gia ICO theo nhiing yéu té
khac nhau gy ra anh huong t6i gia ICO. Nghién ctru trude vé du bao su thanh cong cua ICO
thudng chi phan tich yéu t6 cam xtic ngudi dung anh hudng téi sy thanh céng cta ICO hoic dua
vao yéu t cac bao cdo trang dé dua ra du doan. Ngoai cac yéu to nay, gid ICO con phy thude vao
nhiéu yéu t6 khac ma chua c6 nghién ctru nio str dung dé phan tich danh gia kha ning anh huong
t6i sy thanh cong cta gia ICO sau sau thang phat hanh. Bai bdo mé ta co so 1y thuyét xay dung
mo hinh hdi quy Ridge dya trén mo hinh hoi quy tuyén tinh va kién tric mang neuron nhén tao &
phan 2. Phan 3 trinh bay quy trinh xay dung va tién xtr 1y dit liéu. Phan 4 chi ra cac két qua phan
tich ¢anh gia mé hinh vao viéc du bao gia ICO sau sau thang. Phan 5 dwa ra cac két luan véi nhimg
dong gop.

2. M6 hinh thuat toin hdi quy Ridge
2.1. Bai toan hai quy tuyén tinh bgi

Phuong trinh (1) chi ra mbi quan hé ctia mé hinh héi quy tuyén tinh bgi. Phuong trinh trinh
bay moi quan hé gitta dau ra va dau vao cua mot ham tuyén tinh:

Y= ho(x) = 0+ 01x;+ Ox5 + -+ Opx, = 07X (1)
Trong d6 § dugc dinh nghia 1a gia tri du doan. Ma tran 87 = [6, 6; - 6,] mdtacac
tham s6 md hinh va la ma tran chuyén vi cia ma tran 8. Cac bién [0, 6; - 6] latham sé

md hinh bai toan. Gié tri du doan § va cac tham sé trinh bay mdi quan hé tuyén tinh. Ma tran X 1a
ma tran chaa cac bién caamd hinh. X =[x, x; * Xa].
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Bai toan hdi quy tuyén tinh c6 nhitng han ché nhu rit nhay cam v6i nhidu. Khi hé thong
gdp nhidu gay ra su khong tuyén tinh gitta dau vao va dau ra. Diéu nay s& anh huong dén két qua
du bao khi ding phuong phap hdi quy tuyén tinh. Tiép theo, hdi quy tuyén tinh khong biéu dién
dugc cac mé hinh c6 d6 phirc tap 16n nhw mé hinh bao gdm nhiéu dau vao. Khi mé hinh trd nén
phirc tap dan dén hién tugng qua khép.

2.2. Bai todn héi quy Ridge

Hoi quy Ridge c6 su thay d6i so voi hdi quy tuyén tinh bai thém vao mot thanh phan didu
chinh vao ham mat mat. V& ban chat, hdi quy Ridge t6i vu song song hai thanh phan bao gdm tong
binh phuong phan du va thanh phan diéu chinh. Phuong trinh cia ham ton that cia hdi quy Ridge
c6 dang trong phuong trinh (2).

J(©) = %(Zj’:l(he(x(i)) — y®)2 4 12195) @)

O day, x! dic trung cho cac dau vao thi i cia md hinh. N goi la kich ¢& mau. y' dai dién
cho gia tri thuc té. A duoc goi la tham sé diéu chinh do phic tap cia mé hinh. Tham sé A nay dugc
ding dé Kiém soat d6 Ion cua thanh phan diéu chinh tac dong Ién ham mat mat. Hoi quy Ridge ap
dung k¥ thuat kiém soat thanh phan hiéu chinh nay dé gidp giai quyét cac hién tuong da cong
tuyén hoan hao va qua khop cua dit liéu. Trong truong hop A rat 16n, hau nhu tt ca cac tham sb
md hinh suy giam vé 0 va duoc goi 1 hién tuong phi hop duéi mic (underfitting). Khi A rat nho,
hoi quy Ridge tré thanh hoi quy tuyén tinh thong thudng. Diéu nay dan dén hién tuong qué khop
(overfitting). Truong hop A nho, vai trd thanh phan diéu chinh it quan trong, mic d6 kiém soat
hién twong quéa khop tré nén kém hon. That quan trong khi tham sé A duoc thiét ké phu hop. Chiing
t6i da thyc nghiém véi nhiéu gia tri A khac nhau trong qua trinh huan luyén. M6 hinh huan luyén
t6t nhat 14 mo hinh can giam thiéu hién twong qué khép, khi d6 gia tri tham sé A tdi uu.

Tir cdng thuc (2), ¢ thé dugc viét lai cong thic (3).

1 3
) = — (187X — y|? + 167
J(6) oN ( yl*+ )

3’1] X1
2 . .z 20 .
Voiy = y mo ta ma tran chira cac gia tri thuc té cua cac bién phu thuoc, X = x la

L/nJ x.n

ma tran chira c4c bién ngd vao. Ma tran tham s moé hinh 87 = [6, 6, - 6,].

Mot cach tuong tu nhu van dé dat ra caa bai toan hoi quy boi, tham sé md hinh J(0) can
dugc thiét ké véi gia tri cuc tiéu.

<> Nghiém bai toan hdi quy Ridge (Deanna, 2018):

0=X"X+ AD"1XTy 4)

Trong d6, ma tran X chira cac bién ngd vao va cd ma tran chuyén vi 13 X”. Ma tran don vi
I dugc thiét ké véi kich thuéc pha hop. D& dang nhan ra nghiém hdi quy Ridge bao gdm thém mot
lwong AI khac vai hdi quy tuyén tinh.

Hoi quy Ridge dua thém sb hang (A) vao ham ton that. K§ thuat nay duoc goi 1a st dung
phuong phap hiéu chinh. Ky thuat hiéu chinh nay 1am cho ham (XTX + AI) ludn ton tai sy kha
nghich vi vay phuong trinh (2) luén c6 nghiém.
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2.3. Thudt toan mang neuron nhdn tao (ANN)

‘V’V’i ‘V Vr ‘"
A'A’L A'A’k A'A’»
v"\ ‘\V v"\v
A

Input layer  Hidden layer 1 Hidden layer 2 Hidden layer 3

Hinh 1. M6 hinh mang neuron cho dy bao gia ICO
Ngudn: Chen va cong sy (2019)

Mang neuron nhan tao 1a k¥ thuat dy bao dya trén mo hinh dung dé mé phdng hoat dong
ctia b ndo ngudi. Mang ANN trinh dién méi quan hé phi tuyén giita cac bién dau vao va dau ra.
Thuat toan mang Noron nhan tao thyuc hién theo hai giai doan bao gom giai doan lan truyén tién
va giai doan lan truyén nguoc. Giai thuat tinh todn véi lan truyén tién bao gdm tong céc tich gitra
ngd vao véi trong sé w. Két qua tinh toan nay dugc lan truyén di qua 16p an. Gia tri & 16p an va
16p ngd ra duoc tinh todn sir dung ham Tanh. Giai thuat tinh toan budc lan truyén nguoc bao gom
viéc cap nhat lai trong sé boi thuat toan Gradient Descent dé giam mat mat. Viéc cap nhat trong
s6 duoc thyc hién lién tyc ti khi gia tri mat mat dat tGi mot sai s6 chap nhan duoc ctia mo hinh.

Hinh 1 trinh bay kién triic mang neuron cho hé théng du béo gia ICO sau sau thang. Dé
xac dinh sd 16p 4n va s6 node trong 16p an, cc thuc nghiém duoc nghién ctru nhiéu lan. Tur do,
cac tham s6 phu hop véi két qua chinh x4c nhat duoc xac dinh. Nghién ctru thiét ké mé hinh mang
neuron bao gom 16p ngd vao véi 128 trudng dit liéu, 03 16p an, 100 node trong mdi 16p an, mot
neuron 16p dau ra. Ham Tanh duge dung 1am ham tich cuc trong céc 16p an.

3. Thiét ké hé thong dw bao gia ICO

3.1. Qua trinh thu thédp dé ligu

Hé thong du bao gia 1CO nay c6 02 thanh phan, bao gém giai thuat va tap dataset. Tap
dataset dwoc xay dung tir nhiéu website lién quan dén gia 1CO. Thuat toan sir dung phuong phép

hdi quy Ridge dé thyc thi vai tap dataset nay. Két qua giai thuat chi ra gia cua mot 1CO sau khi
phat hanh 06 thang.

Website tién dién ti

Tokendata.io Igo[)ata.io Coinmakercap.com

¥
Dir Ii@u duoc
API C# chuan héa
Luu trtr JL

MongoDB =>| Tap dix lieu (.csv)

Hinh 2. So d6 cac budc thu thap dit liéu

Nguon: Maria va Omar (2020)
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Tap dit liéu dataset duoc xay dung tir cac ngudn dit liéu Internet 1CO tin cdy vé linh vuc
tién dién tir nhu tokendata.io, icodata.io, coinmartketcap.com bai giao dién API duoc lap trinh
bang C# (Maria & Omar, 2020). Sau d6, budc tién xir ly dir liéu duoc thuc thi dé loc bo va xir ly
nhitng dit liéu khdng hop 18 hoac bi trong do thiéu dir liéu. Pinh dang file .csv duoc dung dé luu
trir. Bu6c chuén bi dit liéu nay nhdm 1am sach va chuyén ddi dir liéu thd chwa dinh dang thanh dit
liéu hiru dung dé c6 thé dung phan tich ching. Dit liéu khong hop 18 1a dit liéu c¢6 cac truong dit
lidu start_date va end_date véi gia tri khong hop 1&. Tap dit liéu hoan chinh c6 109 ICO bao gém
109 hang va 12 cét.

Bang 1
Bo dit liéu dataset chia thanh 03 phan
Cross data Test holdout data Test data
Training data Validation data 21 1CO 31CO
68 ICO 17 1CO

Ngudn: T4c gia xay dung (2022)

Pé thuat toan may hoc thuc hién dyu doan chinh xac hon, ma héa One Hot duoc st dung dé
chuyén ddi cac truong dit liéu trong dinh dang chir thanh dit liéu nhi phan. Ap dung mé héa One
hot dé phan loai cho cac truong dit liéu. Tuy nhién, ki thuat nay gay ra ting s6 lwong dau vao. Ap
dung ma hda One hot dé phan loai cho bdn truong dix liéu cudi bao gdm: ICO duration day, Date
ICO was lunched, Month ICO was lunched va County an ICO was lunched from. Dir liéu cac
truong cudi ndy phai chuyén tir dinh dang chit sang dinh dang sb. Do d6, tap dataset s& khdng con
la 12 cot ma 1én dén 128 cot, s6 hang van 109 hang.

Tap dir lidu dataset gom 109 dong ICO dugc tach ra thanh 106 ddng ICO dung dé huin
luyén mé hinh, va 3 dong ICO duoc ding dé lam tap kiém tra (tap testData) dong thoi nham danh
gia @6 chinh xac thuat toan dé xuat. Tiép tuc tach 106 dong ICO ra 1am 02 tip nho hon, bao gdm
tap cross voi hai truc toa do XCross va yCross, va tap testHoldout bao gom hai truc toa do
XTestHoldout va yTestHoldout. M6t cach tuong tng, tap dataset dugc phan chia véi ty 1€ 80% cho
tap cross (bao gdm 85 1CO) va 20% cho tap testHoldout (bao gdm 21 1CO). Sir dung tip cross nay
dé huan luyén thuat toan hdi quy Ridge. Tir tap dir liéu cross nay (bao gdm 85 ICO) tién hanh tach
ra 02 tap con: tap huin luyén bao gdm hai truc toa d6 XTrain va yTrain, va tap danh gia (tap
validation) gdm hai truc toa do XVal va yVal véi ty 1é phan chia 80% cho tap huan luyén cing véi
20% cho tap validation dé thuc hién danh gia tranh hién tugng qua khdp va tim céc si€éu tham )
t6t hon nhur duoc trinh bay trong Bang 1. Hoi quy Ridge dung tap huan luyén nay dé huan luyén
cho md hinh. M6 hinh sau khi duoc huén luyén s& danh gia do chinh xac bang cach sir dung tap
(XVal, yVal). Trong nghién ctru nay, cac thudc do hiéu ning RMSE, MAE va R? duoc st dung dé
danh gia sai sb gifra gia tri du doan so véi gia tri thyc té.

Tap dir liéu cross dung dé huin luyén thuat toan va luu mé hinh (model) duéi dinh dang
file .sav. Két qua cua vi¢e huén luyén s€ tao ra ba mo hinh véi ba gid tri RMSE, MAE va R? trong
vong lap dau tién. Tap testHoldoutData ding dé theo ddi do chinh xac boi vong lap dé diéu chinh
thong s6 va tim mé hinh huén luyén t6i wu duya trén cac thudc do danh gia hiéu nang ctia md hinh.
M5 hinh thuc hién ti wu dua trén mot vong lap vé6i tap mau duoc chon khac nhau qua mdi vong
lap. Két qua 1a gia tri RMSE, MAE va R? khac nhau sau mdi 1an lip. Gia tri thudc do hiéu niang
dugc danh gia va so sanh nhau qua mdi 1an lip. M6 hinh téi wu chon gia tri RMSE, MAE va R?
t6t nhat. Tap testData dwa vao mo hinh t6i wu nay dé tinh sai s6 giira gia tri thuc té va gid trj du
béo nhu duoc mo ta trong luu d6 Hinh 3.
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Bét dau 1
* v
Ngb vao tap dit lidu file .csv Kiém tra, cap nhat mé hinh dya trén
v testHoldData
Phéan chia dataset 2 phén, Cross va
testHoldout l
Y|
_ v - Cap nhat mo hinh tét nhét.
Chia tap cross thanh training va
\valData
* 1 A\ 4
Tinh toan do chinh trén valData Du doan tap testData trén md hinh
tot nhat
v
Luu m6 hinh
S v P :
Két thuc
n>=10000

Hinh 3. Luu d6 cac budc thyc hign du bao &p dung cho ca
mo hinh hoi quy Ridge va mang ANN
Ngudn: T4c gia xay dung (2022)
3.2. Phén tich sw twong quan cdc bién

Can clr vao su anh huong dau vao dbi véi dau ra, nghlen ctru nay phan tich m01 tuong quan
manh yéu giita cac yéu td dau vao dau ra ndy. Mot biéu dd phan tan véi cac hé sd twong quan
trong quan giita diu vao va dau ra dugc trinh bay.

Hinh 4 dién ta sy tuong quan giita cac dau vao twong img dau ra, va giita cac dau vao voi
nhau. Moi tuong quan manh thé hién gia tri hé s6 tuong quan 16n va dugc in ddm dé lam ndi bat
1én. Nhu dugc mo ta trong Hinh 4, duong chéo chinh la tén cac dau vao va dau ra.

e Gia d0 la: trinh bay trong bién dau vao price usd. Pay 1a gid ctia mot token duoc quy
do1 bang gia do la. HE so6 twong quan 1a 0.88 gifra hai bién price_usd va output. Su twrong quan nay
thé hién moi twong quan duong manh tire 1a néu price _usd tang thi gid ngd ra ICO ciing ting.

e Gid bitcoin: trinh bay gi4 ctia token duoc quy doi theo gia bitcoin. Hé s6 twong quan 1a 0.88
gifra hai bién price_btc va output. Moi twong quan la manh gitra hai bién btc_price va output nay.

e Tong cung wng: st dung bién total supply, 1a tong sb token c6 thé cung tmg cho thi
trrong. Vi du nhu dong 0x cung ung ra thi truong vai mot ty token. Pong aeron cung ung ra thi
truong vaoi 20 triéu token. Hai bién nay gan nhu khong c6 twong quan véi nhau vi hé so trong quan
14 -0.05.

e Von héa thi truong: biéu dién bang b1en ngo vao market ~_cap_usd va output 1a 0.24. Gia
trj trong quan nay c6 nghia rang hai bién c6 méi twong quan yéu.

e Ngudn cung cé sin: dic trung cho lwong token dang luu thong. Hinh 4 chi ra gié tri twong
quan la -0.05 gitra bién ngd vao va ngd ra, chung to chung khong c6 sy twong quan véi nhau.

e Tién nhan dwoec: 12 tong sb tién nhan duoc ké tir luc cong ty phat hanh dén lic cong ty
két thic m¢ ban tinh bang do6 la. HE so twong quan 1a 0.24 giira hai bién usd_raised va output dua
trén Hinh 4. Mo6i lién h¢ gitra hai bién nay la yéu.
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e Gi4 Ethereum tai thoi diém mé ban: gia ctua Ethereum tai thoi diém phat hanh anh huéng
khong dang ké dén dau ra. HE so tuong quan 1a -0.366 giira hai bién eth _price launch va output.
Hai bién nay c6 moi lién h¢ yéu.

kS £ R
NN &S & N & R >
& & K e » o &£ S
& & & 9 S M. G S
oF o7 & N 4 & e e T S
P S & ¥ & F E T

country 0.01 0.07 -0.03 -0.11 -0.1 -0.04 -0.11 -0.09 -0.09 0.09 0.11 0.1

0.8
eth_price_launch 04 0.01 0.01 -017 -0.37 -0.33 -0.33 -0.13 0.02 0.02
btc_price_launch -0.05 -0.08 -0.2 -0.35 -0.32 -0.32 -0.18 -0.14 -0.13 0.6
month -0.04 -0.06 -0.37 -0.13 -0.15 -0.15 -0.18 -0.2 -0.2 L 04
total_supply .-0.05 -0.05 -0.05 -0.05 -005 0 0.01 L o
available_supply -0.08 -0.05 -0.05 -0.05 -0.05 0 0.01
F o
day -0.01 0.03 0.03 0.22 0.11 013
F-02
output 0.29 0.24 024
price_usd 043 05 048 - 0.4
price_btc 0.43 0.5 048 - 0.6
ico_duration
0.8

market_cap_usd

K

Hinh 4. Biéu do phan tich sy tvong quan giira cac bién ngd vao vdi ngd ra va
gifra cac ngd vao voi nhau sau khi mo6 phong tuong quan

Ngudn: Téc gia md phong (2022)

e Gia Bitcoin tai thoi diém mé ban: mot cach tuong tu gid Ethereum, gi4 Bitcoin tai thoi
diém phat hanh anh hudéng nhé dén dau ra. Hé sO tuong quan la -0.36565 gilta hai bién
btc price launch va output. M6i lién h¢ y€u gitra hai bién nay.

e Thang bat ddu md ban ICO: mb ta thang ma ICO dugc phat hanh. Bién nay it anh huong
dén dau ra. H¢ s0 tuong quan 1a -0.37 gitra hai bién month va ngo ra (output). Hai bién c6 mai lién
hé yéu.

e Ngay ICO mé ban: mo ta thoi gian ngady ma ICO dugc phat hanh trong thang. Bién day
anh hudng nho dén bién ngo ra output. Hé so twong quan dugc trinh bay trong Hinh 4 la 0.03. Hai
bién nay c6 mai lién h¢ yeu.

e Qudc gia mé ban ICO: mod ta qubc gia ma ICO duge phat hanh. Hé sé twong quan 13 -
0.11 gifra hai bién country va output. Moi lién yéu gitra hai bién nay.

e Thoi lugng phat hanh ICO: la khoang thoi gian phat hanh ICO bao nhiéu ngay. Vi du: 0x
phat hanh trong 09 ngay. Dua vao biéu d6 c6 thé thdy hai bién nay gan nhu doc 14p véi nhau boi
c6 hé sb twong quan gan 0.2.

Két qua phan tich & trén c6 thé nhan thiy ring twong quan manh giita hai du vao gia do la
va gia bitcoin twong tng hai bién Price usd va Price btc. Mdi twong quan giita cac bién con lai
twrong ddi thap hodc tuong quan yéu.
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M6t cau héi ddt ra la phdn tich twong quan mang lai diéu gi? D& nhan thiy néu cac bién
dau vao va bién dau ra c6 méi twong quan cao, mé hinh hodi quy tuyén tinh duwoc dé nghi dé du bao
gia ICO va dat dugc két qua du doan tét. Mic dau hai bién price usd va price_btc ¢ hé sb tuong
quan cao v&i ngd ra nhung chung ta khong thé xay dung mé hinh chi xem xét hai bién nay ma bo
qua tit ca cac bién dau vao khéac. Trong khi d0, cac bién dau vao c6 trong quan yéu véi bién dau
ra nhung chiing van c6 mdi twong quan nhau. Trong nghién ciru ndy, md hinh xem xét tit ca 12
bién dau vao vao mé hinh du bao gia ICO.

Dua theo mé td Hinh 4 vé su tuong quan gilra cac bién, chon hai bién dau vao
market_cap_usd va available_supply vi 02 bién nay c6 hé sb tuong quan gan bang 0 sau khi 1am
tron (hé s6 twong quan cta hai bién 1 0. 00066) C6 nghia rang hai bién doc 14p v6i nhau. Gia sir
he s6 hoi quy cua market cap usd la X3 va hé so hdi quy cua available supply la X2. Se(Xl) 1a sai
) chuan hé s6 hoi quy cua X1, Se(X2) 1a sa1 s6 chuan hé sb hdi quy cta Xo. Sai s6 chuan hoi quy
1a hé s6 ding dé do do chinh xac ctia hé s6 hdi quy ude tinh. Dua theo két qua Bang 2 c6 thé thy
hé s6 hoi quy cta cac dau vao, sai s6 chuan hoi quy va tong binh phuong gan nhu 1a khong thay
ddi. Tir d6 két luan, véi cac dau vao doc 1ap v6i nhau thi céc gia tri hé s6 hoi quy, sai s6 chuan hé
s6 hoi quy va gia tri tong binh phwong gan nhu khong thay doi.

Tuong tu, Hinh 4 mo ta tuong quan gilra CaC bién, chon hai bién tién luong usd_raised va
ico_duration vi hai bién nay c6 hé s6 twong quan gan bang 0.77, xem xét véi hai bién c6 su twong
quan lén véi nhau anh hudng nhu thé ndo. Gis st hé sb hoi quy cua market_cap_usd 1a X1 va hé
s6 hoi quy cua available_supply 1a Xz va Se(X1) la sai s6 chuan hé sb hdi quy cua Xi, Se(X2) 1a
sai s6 chuan hé sb hdi quy ciia Xo. Hé sb hdi quy thay d6i dang ké khi sir dung hai bién tién luong
c6 gia tri trong quan manh nhu trong Bang 3.

Bang 2
Panh gia trong quan cac bién market cap usd va available_supply
M6 hinh X1 Se(X1) X2 Se(X2) | Sum of squares
market_cap_usd 6.7e-10 | 2.6e-10 NA NA 73.9
available_supply NA NA | -2.3e-12 | 4.2e-12 3.4
Model gém 2 bién trén 6.7e-10 | 2.6e-10 | -2.3e-12 | 4.1e-12 73.9/3.4
Nguon: Téc gia mé phong (2022)
Bang 3
Phén tich twong quan cac bién ico_duration va usd_raised
M©6 hinh X1 Se(X1) X2 Se(X2) | Sum of squares
usd_raised 2.9e-09 | 1.0e-09 NA NA 70
ico_duration NA NA 2.4e-02 | 7.7e-3 104.4
Model gém 2 bién trén 3.8e-10 | 1.6e-09 | 2.2e-02 | 1.2e-02 70/34.9

Ngudn: T4c gia mo phong (2022)

Khéc voi hai bien gan nhu ddc lap thi hai bién c6 moi twong quan cao khi dua vao thi két
qua tra vé hé so hoi quy khéc bi¢t rat nhi€u so vi khi sir dung mo hinh hoi quy ting bién ddc 1ap.
Cu thé h¢ s6 hoi quy cua usd raised va ico_duration da gidm di khi dua vao moé hinh. H¢ s6 hoi
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quy s€ di cung voi gia tri cac bién doc 1ap. Phu’O‘ng trinh héi quy tuyén tinh 1a mt ham cua cac
bién ctia mé hinh va hé s hdi quy. Gia tr1 cac bién mé hinh 16n thi hé sb hoi quy s& nho dé dat gla
tri két qua phu hop vé6i cac bién va hé sb hoi quy khac. Dura trén phan tich hé s6 hdi quy va sai s6
chuén ctia hé s6 hoéi quy, danh gia dit liéu c6 hién tuong da cong tuyén xay ra trong mé hinh hdi
quy tuyén tinh. Dé vuot qua hién tuong da cong tuyén cua tap dir liéu nay, nghlen ctru dé xuét sir
dung mé hinh hdi quy Ridge c6 kha ning vuot qua hién tuong da cong tuyén nay.

Su thay ddi sai s6 chuén cua hé s hoi quy co thé anh hudng dén do chinh x4c cta hé sd. Cu
thé khi str dung mé hinh hdi quy don bién néu chi sir dung bién usd_raised thi sai sb (Standard Error)
1a 1.0e-9, nhung khi dua vao mé hinh hdi quy bdi thi lai ting 1én thanh 1.6e-09. Tuong ty voi tham
s6 ico_duration thi sai sd ciing tang, tir 7.7e-3 t6i 1.2e-02. Hién twong da cong tuyén xay ra.

Bang 4
Béng phan tich qua khép trong mo hinh hdi quy bdi véi tap testHoldout
L&i huin luyén Ldi kiém tra
M6 hinh 0.0027 11.5

Ngudn: Téc gia md phong (2022)

Dua theo hai thong s6 151 huén luyén va 16 kiém tra, chung ta két luan hién tuong qua khop
dang ton tai khién mo hinh dy doan tré nén sai léch. Bang 4 cho thiy 16i huan luyén lic nay la
0.0027. Két qua nay cho théy mo hinh du doan trén tap huén luyén rat tot. Két qua nay dat dugc
sau khi dwa tap dit liéu vao mo hinh hdi quy tuyén tinh vé6i cac hé s6 dé tdi thiéu su sai biét giita
gia tri thuc té va gia tri dg doan bdi mo hinh myén tinh. Sai sd nay ching to dy doan rat tot trén
tap huan luyén. Tuy nhién, gia trj du doan va gia tri that khong khép v6i nhau & tap kiém tra (tap
test). Gia tri du doan da thay doi kha xa so voi gia tri that. Dua trén két qua Bang 4 vé 16 huin
luyén va 16i kiém tra, ta két luan rang hién tuong qua khop dang ton tai. Dé tranh hién twong qua
khép nay, k¥ thuat thém vao mot dai luong chinh quy héa vao ham ton that s& giai quyét van dé
qué khép nay.

4. Két qua md phéong

bé danh gid do chinh x4c ciia mod hinh thuat todn, cac thudc do hi¢u nang dugc st dung
thong qua dai luong RMSE duogc trinh bay cong thire (5), R? duoc trinh bay cong thic (6) va MAE
trong cong thirc (7) (Jigar, Sahil, Priyank, & Kotecha, 2015). O ddy, § dinh nghia gia tri du doan
cta y. y dugc dinh nghia 1a gié tri thuc té. ¥ duoc xem 14 gi tri trung binh.

1 N
RMSE = MSE = \/NZH(;} _ 92 (5)
2 Iiv=1(y - S\,)Z
R N ©

N N
_ Ximabs(y — )
MAE = N @)
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Hinh 5. Panh gia két qua so sanh giita gia tri yTestHoldout & yPredHoldout str dung mo
hinh hdi quy Ridge (@) RMSE = 0.75; (b) Rsquared = 0.71; (c) MAE = 0.56
Ngudn: T4c gia md phong (2022)
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(c)

Hinh 6. Panh gia két qua so sanh gitta gia tri yTestHoldout & yPredHoldout trong mo
hinh ANN (a) Rmse = 0.59; (b) Rsquared = 0.39; (c) MAE =0.88

Nguon: Téc gia mé phong (2022)

Mot bo dir lidéu ngau nhién dugc chay thuc nghiém dé c6 duogc ba md hinh huin luyén tdt
nhat. Mot md hinh dat duge chi sd thude do hiéu nang RMSE tdt nhat, mot mé hinh c6 chi sd
thudc do hiéu ning R? tdt nhat va mot mé hinh dat chi sb thudc do hiéu nang MAE tdt nhat. Dé
danh gia thuat toan hdi quy Ridge, qua trinh huén luyén thuc thi chay 10,000 vong lip dé tao ra
mo hinh. Panh gia két qua huén luyén tra vé timg mo hinh theo timg thudc do danh gia RMSE,
R?, MAE.
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Sau qua trinh huén luyén, dir li¢u XTestHoldout dugc dua vao tirng mé hinh dugc huén
luyén tot nhat ¢ trén dé thuc thi budc kiém tra. Két qua ctia qué trinh kiém tra s& tra vé 1a dir liéu
dir doan yPredHoldout. Sau d6, n6 dugc két hop véi dit liéu yTestHoldout dé tinh toan thudc do
hiéu ning cuia mé hinh. Hinh 5 va 6 (a), (b), (c) twong tmg két qua danh gia véi ba mé hinh tdt
nhat cia hdi quy Ridge va ANN trén.

Bang 5

Danh gia ba dong ICO trong tap dit liéu chua nhin thay dé du doan d6 chinh xéac trong du bao gia
ding mo hinh hdi quy Ridge va ANN

Tén ICO Best RMSE Best R? Best MAE
Hoi quy ANN Hoi quy ANN Hoi quy ANN
Ridge Ridge Ridge

0x 0.94 1.05 1.179 1.32 1.173 (92%) |0.98
(86%) (98%) (92%) (82%) (90%)

Modum 4.377 3.42 (85%) |2.264 5.31 2.19 (73%) |3.2
(63%) (76%) (52%) (87%)

Crypto20 1.267 0.94 1.09 (87%) [1.29 1.1756 1.02
(75%) (66%) (74%) (81%) (94%)

Ngudn: T4c gia md phong (2022)

Bang 5 trinh bay két qua du doan véi tap kiém tra (testData)gdm ba ICO duoc chon tir tap
dir liéu 109 ICO. Tap dir liéu 109 ICO nay duoc thu thap la gid ICO sau 06 thang phat hanh dugc
su dung trong qué trinh &p dung hai phuong phap du b&o. Dua trén tap dataset nay, mat tap con
véi gia 85 ICO sau 06 thang dugc sir dung 1am tap huan luyén dé tim mé hinh tét nhat. Tap danh
gia gdom 21 ICO duogc chon trong tap dataset ndy. G ddy, ba déng ICO dugc chon ngau nhién da
phéat hanh véi gia sau 06 thang duoc chon lam tap kiém tra d¢é danh gia do chinh xéac cua céc
phuong phéap du béo. Néu két qua du bao co do chinh x4c gan nhu gia ICO sau 06 thang phét hanh,
c¢6 nghia rang ICO duoc du béo c6 d6 chinh xac cao. Tir d6, nha dau tu c¢6 thé dy doan duogc viéc
dau tu vao dong ICO nao c6 loi nhuan, thoa man duoc sy ky vong ciia nha dau tu. Tap kiém tra
nay duoc ding dé danh gia hiéu ning ctia ba mé hinh tot nhit dung ba thudc do hiéu ning RMSE,
R?, va MAE. Ca ba m6 hinh thuat toan déu cé két qua kha chinh xac. Két qua mo phong ding
ngdn ngit Python cho két qua rang, thuat toan hdi quy Ridge v6i mé hinh ¢ thude do hiéu ning
R?, t6i wu dua két qua du béo véi do chinh xac I1&n téi 92% gia tri that caa ICO véi trudng hop
ddng 0x 1CO trong tap kiém tra.

Trong trudng hop ap dung thuat toAn mang noron nhan tao (ANN), két qua md phong trinh
bay md hinh c6 MAE t6i uu cho du bao chinh xac nhat 1&n 98% gié tri that cia ddng Crypto20
ICO. Thuat toan ANN tao ra két qua du bao chinh x4c cao hon héi quy Ridge nhung yéu cau thoi
gian huan luyén l4u hon. So sanh hai phuong phap du béo nay 1a thong tin hitu ich dé nha dau tu
lwa chon phuong phap du bao phu hop giita mé hinh hdi quy Ridge va mo hinh thuat toan ANN.,
Khi nha du tu can xem xét lya chon phuong phap du bao gia ICO cin xem xét tai nguyén phan
cting dang c6 dé lya chon phuong phap du bao phu hop. Hoi quy Ridge du bao véi su chinh xac
63% 61 92% thap hon mo hinh thuat toan ANN tir 52% tdi 98%. Tuy nhién, mé hinh hdi quy
Ridge don gian, tn it tai nguyén phan ctng dé huan luyén hon mo hinh thuat toan ANN.
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5. Két luan

Nha dau tu mong doi ti suét lgi nhuan dat duge ky vong khi dau tu vao d@)ng tién ICO. Tuy
nhién, gia ddng tién ICO phu thudc vao nhiéu yéu tb dic biét khi ma dong ICO thuong duge dau
tu tir lac chua phat hanh. Vi vay, tinh cht rui ro va viéc quan 1y cic rai ro dé dau tu thanh cong
ICO 1a can thiét cho nha dau tu. Phan tich gia ICO v&i su phén tich twong quan mudi hai yéu to
tac dong gia ICO cho thdy co hai yéu té 1 price usd va price_btc c6 do twong quan cao voi ngd
ra, cac bién con lai c6 twong quan yéu hon nhung giira cac yéu to dau vao lai ¢ twong quan voi
nhau, vi vy nghién ciru xem xét hét tit ca cac yéu t6 ddu vao nay la yéu t6 chinh tac dong gia
ICO. Str dung mudi hai yéu t6 anh hudng t6i gia ICO lam co sé dé danh gia so sanh hai phuong
phap du bao, cho ta thiy duoc cac yéu to ndy dong vai trd quan trong cho viéc phén tich dy bao.
Viéc phan tich twong quan giita cac yéu td tac dong gia ICO dua ra két luan vé hién tugng da cong
tuyén trong mé hinh hdi quy tuyén tinh. Didu nay dan dén lam sai léch két qua ctia mé hinh hoi
quy boi. Hién tuong qué khép khi sir dung mo hinh hoi quy boi can sur dung k¥ thuat chinh quy
hoa, 14 k¥ thuat giap giam 16i qua khép bang cach thém mot thanh phan chinh quy hoa vao ham
16i cia md hinh hdi quy boi. Thuat toan hdi quy Ridge 1a phuong thirc hdi quy phi tuyén co thé
vuot qua cac thach thirc ctia van dé dit liéu dang gap phai ma hoi quy bdi khong giai quyét dugc.
Hoi quy ridge dung hé s6 lamda dé diéu chinh hé sb hoi quy. Téap dir liéu 109 ICO duoc thu thap
va tién xur 1y dit liéu dugc xem nhu tap dit liéu cho hai mé hinh du bao. Trong d6, 85 ICO dugc
str dung cho tap huin luyén va danh gia, 21 ICO duoc chon ngiu nhién dé wdc luong kha niang
cia mo hinh, tap kiém tra dugc chon ngiu nhién 3 ICO. Sau qué trinh huan luyén, ba tiéu chi
RMSE tbt nhét, Rsquare tdt nhat, MAE tt nhét dugc dung dé tim mé hinh du béo tdi wu nhat. Két
qua md phong du bao cho thy, do chinh xac du bao gid ICO sau 6 thang téi 92% gia tri thuc té
dung mé hinh hdi quy ridge véi tap kiém tra trong truong hop dong 0x ICO. Két qua mé phong
du bao dung thuat toan ANN cho théy, do chinh xac du bao dat 98% gia tri thuc té voi tap kiém
tra trong trudng hop déng 0x 1CO.

LOI CAM ON

Nghién ciru nay thude dé tai dugc cap bai s6: T2021-77TD duoc hd trg kinh phi béi Truong
dai hoc Su Pham K§ Thuat Thanh phd Ho Chi Minh, Viét Nam.

Tai liéu tham khao
Ahmed, 1. (2021). Forecasting the early market movement in Bitcoin using Twitter’s sentiment

analysis: An ensemblebased prediction model. 2021 IEEE International 10T, Electronics and
Mechatronics Conference (IEMTRONICS). doi:10.1109/IEMTRONICS52119.2021.9422647

Anchaya, C., Nathee, N., Somsak, C., Piyachat, U., Jutharut, C., & Nopasit, C. (2020).Can Tweets
predict 1CO success? Sentiment analysis for success of ICO whitepaper: Evidence from
Australia and Singapore Markets. In 15th International Joint Symposium on Artificial
Intelligence and Natural Language Processing (iSAI-NLP) (pp. 01-05). doi:10.1109/iSAI-
NLP51646.2020.9376810

Bugra, C., & Bernat, S. D. (2018). Analysis of success factors for initial coin offering and
automatisation of whitepaper analysis using text-mining algorithm. Truy cap ngay
10/09/2021 tai https://upcommons.upc.edu/bitstream/handle/2117/169757/MEMOIRE%
20MAJEURE%20DIGITAL_BugraCetingok BernatSerraDeola.pdf?sequence=1&isAllow
ed=y


https://ieeexplore.ieee.org/author/37088807053
https://ieeexplore.ieee.org/author/37088807591
https://ieeexplore.ieee.org/author/37088805590
https://ieeexplore.ieee.org/author/37087471524
https://ieeexplore.ieee.org/author/37088805804
https://ieeexplore.ieee.org/author/37611183900

144 Tran Kim Toai va cong su. HCMCOUJS-Kinh t€ va Quaén tri kinh doanh, 18(4), 131-144

Burns, L., & Moro, A. (2018). What makes an ICO Successful? An investigation of the role of ICO
characteristics, team quality and market sentiment. Truy cap ngay 10/09/2021 tai
https://deliverypdf.ssrn.com/delivery.php?1D=96302009212308610901208412006602607
3033078047010022006094075126002102126011024115007006058039044111113028125
0000831210670041011230820690480921061270690940990890031250730130440981001
24103075010126126100123085122100001090025082089121109027024083125109117&
EXT=pdf&INDEX=TRUE

Chen, M., Challita, U., Saad, W., Yin, C., & Debbah, M. (2019). Artificial neural networks - Based
machine learning for wireless networks: A tutorial. IEEE Communications Surveys &
Tutorials, 21(4), 3039-3071.

Deanna, N. G. (2018). Ridge regression and multicollinearity: An in-depth review. SAS Global
Forum. doi:10.3233/MAS-180446

Fisch, C. (2019). Initial Coin Offerings (ICOs) to finance new ventures: An exploratory study.
Journal of Business Venturing, 34(1), 1-22.

Hartmann, F., Grottolo, G., Wang, X., & Lunesu, M. I. (2019). Alternative fundraising, success
factors for blockchain-based vs. conventional crowdfunding. IEEE International Workshop
on Blockchain Oriented Software Engineering (IWBOSE).
d0i:10.1109/IWBOSE.2019.8666515

Hartmann, F., Wang, X., & Lunesu, M. 1. (2018). A hierarchical structure model of success factors
for (blockchain-based) crowdfunding. In Blockchain and web 3.0 (pp. 270-308).
d0i:10.4324/9780429029530-16

Jigar, P., Sahil, S., Priyank, T., & Kotecha, K. (2015). Predicting stock market index using fusion
of machine learning techniques. In Expert systems with applications (pp. 2162-2172).
doi:10.1016/j.eswa.2014.10.031

Maria, I. L., & Omar, D. (2020). ICO evaluation websites analysis. IWBOSE, 48-56.
doi:10.1109/IWBOSE50093.2020.9050259

Mingxi, L., Guowen, L., Jianping, L., Xiaogian, Z., & Yinhong Y. (2020) Forecasting the price of
Bitcoin using deep learning. Finance Research Letters, 40. doi:10.1016/j.frl.2020.101755

Myalo, A. S., & Glukhov, N. Y. (2019). Factors of success of initial coin offering. Empirical
Evidence from 2016-2019, 23, 30-49. doi:10.26794/2587-5671-2019-23-5-30-49

Panin, A., Kemell, K.-K., & Hara, V. (2019). Initial Coin Offering (1CO) as a fundraising strategy:
A multiple case study on success. ICSOB 2019: 10th International Conference of Software
Business. doi:10.1007/978-3-030-33742-1_19

Yaohao, P., & Pedro, H. M. (2018). The best of two worlds: Forecasting high frequency volatility
for cryptocurrencies and traditional currencies with Support Vector Regression. Expert
Systems With Applications, 97, 177-192. doi:10.1016/j.eswa.2017.12.004

08

Creative Commons Attribution-NonCommercial 4.0 International License.


https://www.researchgate.net/profile/Lauren-Burns-3
https://www.researchgate.net/profile/Andrea-Moro-3
https://deliverypdf.ssrn.com/delivery.php?ID=963020092123086109012084120066026073033078047010022006094075126002102126011024115007006058039044111113028125000083121067004101123082069048092106127069094099089003125073013044098100124103075010126126100123085122100001090025082089121109027024083125109117&EXT=pdf&INDEX=TRUE
https://deliverypdf.ssrn.com/delivery.php?ID=963020092123086109012084120066026073033078047010022006094075126002102126011024115007006058039044111113028125000083121067004101123082069048092106127069094099089003125073013044098100124103075010126126100123085122100001090025082089121109027024083125109117&EXT=pdf&INDEX=TRUE
https://deliverypdf.ssrn.com/delivery.php?ID=963020092123086109012084120066026073033078047010022006094075126002102126011024115007006058039044111113028125000083121067004101123082069048092106127069094099089003125073013044098100124103075010126126100123085122100001090025082089121109027024083125109117&EXT=pdf&INDEX=TRUE
https://deliverypdf.ssrn.com/delivery.php?ID=963020092123086109012084120066026073033078047010022006094075126002102126011024115007006058039044111113028125000083121067004101123082069048092106127069094099089003125073013044098100124103075010126126100123085122100001090025082089121109027024083125109117&EXT=pdf&INDEX=TRUE
https://deliverypdf.ssrn.com/delivery.php?ID=963020092123086109012084120066026073033078047010022006094075126002102126011024115007006058039044111113028125000083121067004101123082069048092106127069094099089003125073013044098100124103075010126126100123085122100001090025082089121109027024083125109117&EXT=pdf&INDEX=TRUE
https://doi.org/10.1109/IWBOSE.2019.8666515
https://www.sciencedirect.com/science/article/abs/pii/S0957417414006551#!
https://www.sciencedirect.com/science/article/abs/pii/S0957417414006551#!
https://www.sciencedirect.com/science/article/abs/pii/S0957417414006551#!
https://doi.org/10.1016/j.eswa.2014.10.031
https://doi.org/10.1016/j.eswa.2014.10.031
https://doi.org/10.1109/IWBOSE50093.2020.9050259
https://www.researchgate.net/profile/Alina-Myalo
https://www.researchgate.net/scientific-contributions/N-Yu-Glukhov-2165700280
https://doi.org/10.1016/j.eswa.2017.12.004

