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B. Bayes &8

RAXDEE

RAXDEH
PX]Y) = P(Y | X) x P(X) / P(Y)

(prf: P(Y | X) x P(X) = P(X, Y) = P(X | Y) x P(Y))

ARIBIRE (2012) [T—42BHAO-ODHETIVT AMIEKERE
Alcia Solid Project. (2018, November 19). R4 X#tst [Video]. YouTube. https://www.youtube.com/playlist?list=PLhDAH9aTfnxlU4Hd1G1UdIVzHpgKfyEnw (Accessed 2024, March 23)
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ATEDITHBHN !

ARIBIRE (2012) [T—42BHAO-ODHETIVT AMIEKERE
Alcia Solid Project. (2018, November 19). R4 X#tst [Video]. YouTube. https://www.youtube.com/playlist?list=PLhDAH9aTfnxlU4Hd1G1UdIVzHpgKfyEnw (Accessed 2024, March 23)
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ARIBIRE (2012) [T—42BHAO-ODHETIVT AMIEKERE
Alcia Solid Project. (2018, November 19). R4 X#tst [Video]. YouTube. https://www.youtube.com/playlist?list=PLhDAH9aTfnxlU4Hd1G1UdIVzHpgKfyEnw (Accessed 2024, March 23)
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ABRIBIRE (2012) [T—42BFTOHOHAETIV Y AMIERERE
Alcia Solid Project. (2020, July 10). [#B&%RE - ABE#HTEIRBERA XET4 [Video]. YouTube. https://www.youtube.com/watch?v=DOnSapmaev4 (Accessed 2024, March 23)
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R B (effect size)DIT4L

N—oo Tp—0DERBIZHNTBIZIE. THREIZEANAON—HEHTT
ZNIZONT—FBEHIMYGWWEEDLNSTOVESE

RARAMTEBST—YYrIIVTFcRAMDTOY

T "ABATEL F—I VATV T« Ay TY VERIRRESRRAEARAMRE

SR E (effect size)DIF/R L 707 4=1

R fiEtE 2014-02-24 g
A FHREDFEE RO S BROMBRDOANUEESBB>TULESLDT (B), DVWTIKP>TH
LS EBWNET, ERACIOEERFAEDOPLS TV VEEDLEEOREHVWREDTY, TJo

Takashi J. OZAKI, Ph.D.

Data Scientist (R &)
c ZHZHEIVRADREBTRES WS LA OFEHREESREROD - AEFKTEHLT—5Y
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1IVF42h0TOY
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Z®7AYIcid Apache 2.0
BIZEERTRBVWEWSERICB > EBICZh TREBICREIRHNE, Boh TBICH>Y T LEVADD ETRESNT
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p- NEWGEEA I0Y ONBHEADESR -

RBORETIHD. AR
OHE - RBERELZY
ho EETOTABOERME

TJO (2014, February 24) $h R £ (effect size)D [FEL - EBERBITEKT —2 YA ILT4AMDTAOY  https:/itjo.hatenablog.com/entry/2014/02/24/192655 (Accessed 2024, March 23)
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B. fi#& & Spin ##

SRFTTDEEEEET R TERL =L !

Y ST
r+xi+yj+zk € H(r, x,y, Xx € R)
2=72=k>=-1/ij=k, jk=i, ki=j/ji = -k, kj = -i, ik = -

mxHzRANTEEERR
m Pk, vy, 2z € RS
—a=0+xi+yj+zk € H

n = cos(6/2) + i sin (6/2) ZAHWT
noN #5183 5E. 0+ Xi+Yyj+ 2k DFELTULNCT,
= QX, Y, Z) [XmPExEZHLZ0EIEELI-R THhbD

SEGA TECH Blog, (2021 June 15) 94 —2=F 2 &IFRIZF 10 ? R A EEEEE https://techblog.sega.jp/entry/2021/06/15/100000 (Accessed 2024, March 23)
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Spin(3) ~ S® — SO(3)
TARTOMREEIMETHT22EY TEITS
nNnEHZRITOWETHETHE
a — nan MNEERIZx ST 5
S® — SO@B) h{ELND,
Ft=.n & -nHARIEERERER—THY., Z5THREFNIERIDEIERERT
S® — SOEM) [F2EHE (2:1DE1E)
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C. 4RFTILADEEDREEL Spin D BARLHB

Spin(4) ~ S® x S® — SO(4)
TRTDARTEEGL., X2 ODHETRENTES
BRWXYVY,2 —>a=w+Xi+yj+zk € H
N, & EHZRSIODMEITHELET B,
a — na€ HN4RTRIERIZR ST S
(L. INTEED4RTERIEENRITTES,
x7-.(n, § &£ (-n, -§ NRITEERIIR—THY. ZT5THEITFNIXR D EEEZRT

S® x 8° — SO(4) [F2EHE (21D ER)
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VR ZR 4R T HhZEE TS !
FTRT!

https://www.youtube.com/watch?v=B-3VbgYaxNU&t=8420s

HEWT=A VR-Ch.. (2021, December 18). [#/3—F v ILER 2021] RR2—tviar: VR x 24ff /A= Live#416 [Video]. YouTube.
https://www.youtube.com/watch?v=B-3VbgYqxNU&{=8420s (Accessed 2024, March 23)


https://www.youtube.com/watch?v=B-3VbgYqxNU&t=8420s
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Lie(R®<SO(3)) ~ R® x R® ~ Lie(S® x S°) = spin(4)

B !

OV hA—5—NEIE(XF1THE + [l

BAIRILGREARYRIL) (X3RIT + 3RTT
FADIRTZETHDIDIZ. FADIRITZEEHI1 DD MEITE 5T
Spin(@)DIFERIRIL GREARYRIL) % get

FEHBE OMA—F—DEEAYNILE  ARTERIEEDIE'EANINLIZE
REZIENSREEXHEE (85 / exp) LTEHEZER

HEpf=A VR-Ch.. (2021, December 18). [#/3\—F ¥ JLE L 2021];RR4—tvia: VR x Z4if /A5 Live#416 [Video]. YouTube.
https://www.youtube.com/watch?v=B-3VbgYqxNU&{=8420s (Accessed 2024, March 23)
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Spin DHB !

EEDHEFERL (ToKY / BBTRE(LENET)
OV bA—5—@0[EER (XEAEY)
n = cos(6/2) + i sin(6/2), &=1

0 = 360° £TEMT &,
n=-1,6=1—> ChART TR,

a— na§ =-a

360°[@] &5 T-1{&71= !

FALT=Y)vE. (2022). Spin [ZH(+5T360°EEE = -1Z 155 VREAWZARTAIRIE THETIRERICOVNT. N—Fr/LEZLKERBELE, 2022,
https://doi.org/10.57460/vconf.2022.0_171 (Accessed 2024, March 23)
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- © CHD

|IDTOEESE | FCHATHE(CN) | AREROXKKBE
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C. 4RFTIAENDEENDREL Spin DEHARTHE

DA —B_A2 LB ATP? ERBEE R BB

TR T . BELKFREHLMNYPLTNEHR, ELVONERE
SEGA OAMNENTARL TN TS
(7 —LTIEIRTEEDEEAENKE !)

=T i L NI I L\ et

SEGATECH BLO

IYI=F || 7as37
990
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C. 4RFTILADEEDREEL Spin D BARLHB

Spin [ZDU\T
TAGR D THRIERL TSFZSL !

keyword:
FMRAD—DoHHLELHEITEARE 1HI-Y
WMHRAINSHD LT A DHFEEE
LieBEN b O S L LiIeEDHEELX
HmAELELD!
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3. EBAIRIL

BR

B iSAICEZDEOHMIDELTESS?
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A. Fﬂ . iéh':ﬁi%f;ro%ﬁb\roﬁb—c:b55 ? © Alcia Solid Project / # 1B 2024

#H# R v —2 9 (Organizational Network Analysis)
ONA &l

B (EHEMN) DFDRYNT—OT—2% 0L T
HAMDWNWNRERLIZEASEDIZT SEE) !

SEOT—<
ISAICERGCEXITAT=LY x <HI(TH PJ EEETL !

(TREEL! D) x
- e ER

HMNSIEZADMNBLNEASM? ABL
%3 — x L L

EXEMBIEZATESS?

FTALT=V)IR. (2023) MRV T—I 3BT DHLWVERIZEDED T REZ DEBRBEN. N—FrLZ2ERERBELE, 2023, https://doi.org/10.57460/vconf.2023.0_240
(Accessed 2024, March 23)



A. Fﬂ . iéh':ﬁiéﬁ%%ﬁb\roﬁb—c:&,55 ? © Alcia Solid Project / # 1B 2024

fIREE

RKELGERAF
5 HHBAN — network D LM
FIDMZEL — FREEASELY

CD25HHE W WNRELICHE =T 7ILI ) X LZE{FEN =L !

SEOT—45
slack D&EEET—4

TALT=V) YR, (2023) MRV T =IO TIZE 1T BFLWNVERIZENEDOERETDERBN. N\—FrILEZSHRPELE, 2023, https://doi.org/10.57460/vconf.2023.0_240
(Accessed 2024, March 23)
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A. B iSAICEBERHTFOENSRELTHLD ?

ETHR :ERAAIMLRIDE

| EARYET—HDHID

(Accessed 2024, March 23)
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A. B:iISAICERSELENSEELTELD ?

R AOEREENE
(FFERLY)

ge

FTALT=V)IR. (2023) MRV T—I 3BT DHLWVERIZEDED T REZ DEBRBEN. N—FrLZ2ERERBELE, 2023, https://doi.org/10.57460/vconf.2023.0_240
(Accessed 2024, March 23)
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A. B:iISAICERSELENSEELTELD ?

7 ~DIFRIZERDE
(EZERmLY)

FTALT=V)IR. (2023) MRV T—I 3BT DHLWVERIZEDED T REZ DEBRBEN. N—FrLZ2ERERBELE, 2023, https://doi.org/10.57460/vconf.2023.0_240
(Accessed 2024, March 23)
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B. 7527&diME

T52LBRITS5

1
J52
G = (V, E) : graph
V: set (of vertices)
ECVxV,st (v,v,) €E=(v,Vv,) € E:setof edges g 3
V={1,2 3}
BRTS2 E={(1,2),(2,1),(2.3).(3,2)
G = (V, E) : directed graph 1
V: set (of vertices)
E C V xV: set of edges
V={1,2,3}
2 3 E={21).(3,2)}

ERE-HAEE (2017) [RVET—I2H FE2h (RTEST—EY AT R 8)IFHII MR
FMHERBIEZE (2019) [Python TEARY NI —o 0 lA— L3t
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B. 7527&diME

T52LBRT 57 LBETS

T2 LBEETA
G = (V, E) : (possibly directed) graph

A= (aij) : adjacency matrix 010
defined by A= 1101
a_1for(j)EE 010
a,; = = 0 otherwise
000
A=110 O}
010

ERE-HAEE (2017) [RVET—I2H FE2h (RTEST—EY AT R 8)IFHII MR
FMHERBIEZE (2019) [Python TEARY NI —o 0 lA— L3t
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B. /S52&dil 4

EAET S50 LTS

BHFE ver

G = (V, E) : (possibly directed) graph

¢: E — R : weight o, ~ 0,0

(G, d): weighted graph A= %’1 0 q(’)z
4= q)z q)2

BEATEDOBERETI

(G, ¢) : weighted (maybe directed) graph

A= (aj) weighted adjacency matrix 000

defined by d, A=|db.0 0

a, = o((, ) for (, ) € E o' 0

a = 0 otherwise 2

b,

ERE-HAEE (2017) [RVET—I2H FE2h (RTEST—EY AT R 8)IFHII MR
FMHERBIEZE (2019) [Python TEARY NI —o 0 lA— L3t
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B. /S52&dil 4

WAAZHRIDE
&
EROPLEGVNERT BB (LEDEFEFE)
RE P E

G = (V, E): graph
v € V DREFIDE deg(v) 1&.
deg (v) = #{(v, -) € E} or #{(-, v) € E} OR #{(v, -) € E} + #{(-, v) € E} ...

(G, ¢): weighted graph DEF& (X

deg (v) =2__, ®(€)
where X = {(v, -) € E} or {(-, v) € E} OR {(v, -) € E} U {(-, v) € E} ...

ERE-HAEE (2017) [RVET—I2H FE2h (RTEST—EY AT R 8)IFHII MR
FMHERBIEZE (2019) [Python TEARY NI —o 0 lA— L3t
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B. /S52&dil 4

BEERIMLRIOE
BAHNIMLRIDEEIK

G or (G, 9) : (possibly weighted directed) graph
A: its (possibly weighted) adjacency matrix

w: A DERREBEDBEBEANINL, RS, IRTORSHOLLLEDLD
(ADERZT MO EDISE ., (AFEICEENZTNE) —EIZFR)

ROML w D | 55 w, £TER | OEBRTMLRDLELNS

ERE-HAEE (2017) [RVET—I2H FE2h (RTEST—EY AT R 8)IFHII MR
FMHERBIEZE (2019) [Python TEARY NI —o 0 lA— L3t
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B. J52&dibE

BERZMLHNHER

BRI RDEDEE
w: BBEANIMLRIDEZEZHNTML

w o< Aw
(Aw). o< 2 a; W,

BILIE, iEBEET B or i—j LIGRTAR | OFIDE w, O (EAHFE)H
BREARIMLRILEE, RS0 EEEET HERELED

ERE-HAEE (2017) [RVET—I2H FE2h (RTEST—EY AT R 8)IFHII MR
FMHERBIEZE (2019) [Python TEARY NI —o 0 lA— L3t
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C. i[RI ERE

[l REEX TE B 5

B iSAICIEASEHEEND ?
SREHHAAN — network D HIlME
FIDMZEL — FREEASELY

ZD2&HHENWRRLIZE-T7ZILTY X LZEE LV =LY !
B g

REFNHDHAN «— network DHILE —BHNVRILRILE?
FIDINZELS  «— FEEEANELY —fEEIHIER?

FTALT=V)IR. (2023) MRV T—I 3BT DHLWVERIZEDED T REZ DEBRBEN. N—FrLZ2ERERBELE, 2023, https://doi.org/10.57460/vconf.2023.0_240
(Accessed 2024, March 23)
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n

RERSNSRBEESDE

JISADBISANDIRRIGERE

w: BIRATRLRILE

P: ERHERITI

N BENTAZ(FHENETE)

m: path length @ LR/ S5 AR (D HFEIIETE)

W (Zlgkgm )‘k_lpkej)z-

FTALT=V)IR. (2023) MRV T—I 3BT DHLWVERIZEDED T REZ DEBRBEN. N—FrLZ2ERERBELE, 2023, https://doi.org/10.57460/vconf.2023.0_240
(Accessed 2024, March 23)
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C. i[RI ERE

TS57DERE

SEFIATEDIE slack DT—4
(G, ®): weighted directed graph generated by slack data

G=(V,E)

V. i EXEDESE
E: jSADDISANEEZELABNIL (,j) € E (BLRHEINETEHY)
o((, )): [SADBISANDEIEDELH (B LHENMLNEREHY)

HEERERITI

A= (aj) weighted adjacency matrix

P = (p,): transition probability matrix (B##ZR175)
defined by pij =a,/ % a, (BIDMDFHIZ7ESHEIITEHE)

TALT=V)R. (2023) 88~y T—I 24 EFal'f%%ﬁLL‘Tﬁiﬁ1K:¥xiJ$0)E§t%0)iE“ﬁﬁﬂﬁ N—Fv)LEaRREBEL, 2023, https://doi.org/10.57460/vconf.2023.0_240
(Accessed 2024, March 23)
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C. i[RI ERE

IR EZHE re-visited
j 0)I=|=l i A ’C“ﬂﬁﬁ :chII#E

(Zl<k<m )\k 1Pkg

o 2w )

m=3

FTALT=V)IR. (2023) MRV T—I 3BT DHLWVERIZEDED T REZ DEBRBEN. N—FrLZ2ERERBELE, 2023, https://doi.org/10.57460/vconf.2023.0_240
(Accessed 2024, March 23)
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FYRD—H9 4 E2kR (RTEST—EYALIVX 8)

FYRT =DM DERIEIINAETTH !
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PythonCERRYET—I 53

Python THtY =0y !
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