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(4) Mathematical Analysis of a Reaction-Diffusion
Model for Neolithic Transition in Europe

(5) In 1996, ecologists K. Aoki, M. Shida and
N. Shigesada proposed a mathematical model de-
scribing the spread of the early farming during the
New Stone Age. This system falls into the cat-
egory of predator-prey systems, with two types
of predators corresponding to ~’Initial Farmers™”
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and ”’Converted Farmers””, and preys correspond-
ing to ””Hunter-Gatherers””. By numerical simu-
lations and some formal linearization arguments,
they concluded that there are four different types
of spreading behaviors depending on the parame-
ter values.

In this talk, we give theoretical justification to all
of the four types of spreading behaviors observed
by Aoki et al.

(6) Neolithic transition; Reaction-diffusion system;
Spreading pattern
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(4) A remark on elastic graphs with the symmetric
cone obstacle

(5) This poster is concerned with the variational
problem for the elastic energy defined on symmet-
ric graphs under “the unilateral constraint”.

Assuming that the obstacle function satisfies the
symmetric cone condition, we prove (i) uniqueness
of minimizers, (ii) loss of regularity of minimiz-
ers, and give (iii) complete classification of exis-
tence and non-existence of minimizers in terms of
the size of obstacle.

The proof is based on the application of the
shooting method to a fourth order differential equa-
tion.

One of novelties of this result is to reveal the
shape of the solution to the obstacle problem from
the perspective on “equations”.

(6) obstacle problem; elastic energy; minimization
problem; shooting method
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(4) The Tait First Conjecture for Alternating Weav-
ing Diagrams

(5) Many entangled complex networks, like
weaves, can be analyzed from a viewpoint of knot
theory to better understand their topology. The
number of crossings is a suitable concept to study
and classify such structures. Here, the Tait First
Conjecture, which states that any reduced diagram
of an alternating link has the minimal possible
number of crossings, is extended to reduced alter-
nating weaving diagrams, which lie on a surface of
genus g defined either on the Euclidean plane or
the hyperbolic plane. A weave is constructed using
a polygonal tessellation as a scaffold and has many
weaving diagrams associated to it.

(6) Tait’s first conjecture; weaving; alternating dia-
grams; invariants

22

(1) R L #ESR (Brd 72D%)
(2) HERER A i AR 5 R
3) D2

(4) FE ST B O FRoRIRE R E
(5) FHiRBEE TV (First Passage Percolation
model) ¥, EATORAEEHHERLE LT
YA DHERN LR X CTHHEEHRAIRET S &
X0, RBHBORHAERE LR ETLTH
%, RBHEEICE T2 FRBOFEA 2 LT, Z
DB IR B TR L L 7=d DD %
WERIZIRANCIH T2 Z e AH SN T WS, A
e ClE. BEBCRMIZOHIRZEA L TZDE




T — R DI TETANEIRR L, JL5R
ETNMIBVWTHMRKIERFET 5 Z & Z2mn
Lo F720 ZAKTE 3RICEAETD LD
IS BIRICH B 2 DDIEFIZDOWT, MfRX
Foltir 5 % 7=,

6) TR/, S XL b ERnd—

23

()R B (0DA 2D X)

(2) —TBRZFRG

(3) B3

@) BHfHvMbE BN U= Biinil 2 —
TTAMCBIRREIN— T NI T 5 —
E5

(5) BPYEME ST RMRA7Z ¥ ORIz, #EO
fEfEzE F D THRET 2 Z T, REREER
L ONEE LT3 FEEILV—-T TR
W, FOHRT, IXRTOMEZEZn{EHD 71—
TTEEDTHRELEZDEL, B L—TD
AEINIHRE T2 L WO b HEMR I — T 5
ANEEZ D, ZOFEIIBWT, MEREL
BN T B R0 70— T NEDFRERER Z D
ANBDITETOMEDEEICOVWTDOELEEITI,
6) INV—FF A ; ARL— 3 Y X H—F;
MREE; B /MU TERECE, ERGYRE

24

() EFE R LD = L)

(2) JUNRZFAR A BRI

(3) D1

(4) Caristi DB R Z 5 3 2 11X

(5) BIHE 2 2 A TENP 13, fEDTFENRE XN
TREBEED Y S ATH 5. §tHES T A PLS
X, TENP O3 27 5 2D 0 >TH Y, B
BR7 LY XL L > TROFIEDRIEX N
3. ARFEFRTIX, Caristi DAHEEFIE T B
D, PLS e TH 2 2 2R

(6) Computational complexity; PLS; Caristi’ s
fixed point theorem

25

(1) & BIR (bW TOR)

(2) KIRKZERZGERLE T 22052

(3) M1

(4) EHEEFHRNCED Lo — FIEBUEFED
TR E

B) EHEEBENCE S WEZ LT — FINZROT
TEHOBRFRICBIT 2837 X — X OMERMELE 2

14

%, JEHGEFR IR X —& & R U 7 bR
FRX—=RD2EHDNRFG XA —RZDBH L. ({ERKD
WZE X 2 D T X — ZIZDOWTCRIRE
BT o T3, [ARFRE Tl 2 FEEHD R X —
ZDH, EDI8F X — R DRI CIFEER DI
N0 EHNTZ N TERP o A
RIRCEIMELR 2 BT 2FERIERL, 7
DFEICE > T2ED T X — & E2 XA LT
BMETZX2Z2HHT 2. XHICZDFED
FRE REA T R DR Ao M Y M B B 5 2 BRI
FERARN BYES I 21— 3 YTk o> THRE
At EOWHEINZEE % MEES 5.

(6) WERM D 72 BEUCE i, UL
WRE ; WAE D — B W P G

26

() B IE(WHIE XL 3)

(2) KBRKZE REFEPLIEHRE AR

(3) Bh#

@) 77 7 Lo KIGIERT R DRFZER] < & —
> fig

5) pIrE R, By > > IR

Mo 7a Yy M OL ZBEITIRS 2084 T 1

i Y kk & R R 2 — VS o b 2 b
PHIGNTEBD, ZOREXH =X LDfEIAD
72 DIZHATHY « BUERI R BFZEM Thh T\ 3.
A3 T3 FitzHugh-Nagumo /52 0% Gray-

Scott AR & W o 7 MEETEXE 77 7 I
(—ITHEBAS I U 7= & 5 7 Ze e ) -
=M% E 2, BUEFEERIC X D15 o N7z RZE

RR—URIZOWTHNT 5.

(6) KIEETER ; 279 7 LR 5
RFZERE R & — U fif

27

(1) * U AR5 (R FEE RT3 A); 117k (721
AU U0 3); PE FEE (OS50 720 05); /MK
Z(ZIERPL D &)

() INE RS NSRRI IR R A NSRS
(3) PD

4) a7EY QDAY F—h SEFHINHIRL 7
754 TRy VIO

G) avEVIIHLEER OVAZREST L, B
D ODREEZRER - T s ra—wsr— 3
Ko CEMEEZITS. TS, CF-FM 2
YEVIZHEORITICE TRy 75— 7 ¢
L7z a—0REEE, FERKE O & E R
ANEfRD, a=—TRENTE Y 5 Z e PHISN
TW3 (Fy 75— 7 MNliEITE). iy,
BEF Lz 2 e ma— S EICES T 513




POEWEEED SV ZAEZHWS Z X, BHE
RIRITIREIC 2= — 7 RIR(S BRI 2 & 258, A
TV F IR WEBEIRYE > v b
FEFTICA S5,

ARETIE, ho0EYY F—Rif O
WZOWT, By - —2BR#E L,
IR e i 2 i AR BB T 5.
(6)ra—mr—>ar; CEFMavEY ; 5
Y KR S IRERGE Bty oY
2T I

28
(1) R ERES (KA E LA A D); B FEFE
T (ATRAB AED)
(2) BIEFRBARF KT H T AR BER
R BT
(3) D2
(4) Missing Not At Random @ 7 — X% § %
YEERE -l 7R R O H#EE
5) HEBEMIFRICB W TR 2 HEE T 555
&, HZEREOMES T — & ORI
BT 5. Il ZXMEIREICEEY 5 2 5 EHA
DIMRETIE, BERESIEVZ 2620
T —ZHBRHENF % &5, Missing Not At Random
(MNAR) & I3 2 HEHORPH»AET 5 &R
N5, EYIRFAEE 21T DR T USRI N A
7 A%ET S %5, MNAR D5, fofEED
RN LEAFAEEHIEE Lo,
ARWFZECTIEIREFE R FIWVWT, MNAR 055
WBWTHREROET Y V72175 Z 2L,
FRMR e UCTEILENR, X HIUERT
DFEIGALERR, SIRHETOIGUES) R 2 #
ETDHERIRET 5.
(6) FREBIEIIISE ; FiaTHIRI SRR ; ]l 7 — & 5
Missing Not At Random ; fH[F[]2 2 7 ; #EZEL

29

(D) MAE(ZFEo X L), 8 ZT(1CDA
P LLWE)

(2) e BTIERAFBER Y. EARIAITR) Bt
ST AT

(3) L —Hiil 4 4F

(4) A= ZHETBITH T B 54 & AIC DRI
R CSEIRIHER R~ D E #ik

5) IEAFET T 2 EREREE LT, —
f 12 25 & AIC (Vaida and Blanchard (2005))
BHAVWSLNTED, BRI TIXA S — AHETTEDR
EMRETNMCHLTHEHINT WS, KR
TE T EERNSEIE IR L Elastic net D&l 22
ATz d DITIT 256 = AIC DBFEZITS.

15

—HCHEEET IERDEELE R L -Hat
HEHI & LT, selective inference 23 EHZEDHTH
D, Leeetal. (2016) IZHBWTIX LASSO % W=
FBROARRE 73 selective inference 21T 9 JFIEDESR
ENTWVS. L LAY ZOMFICBWTIE
AR XA = RIZTHEEZINTED, ZDORIZ
REMNER L. REEHICBWTIX Z DM =
AICEZHWA Z 2T, ET WEIROZLEDE R
L 7= Elastic net %= F W\ 72FE® selective inference
DHFEEITS.

(6) TEHEMINE, 28— 2HETE; IREFNRET L,
FEARAVHERS

30

()R TCDHS hwd)

(2) BHIG KRR A B S BOE R A SR

(3) HLATHARRAE 2 41

(4) JEJFFT Allen-Cahn 20 BV 2 FEf 7z
EH RO

(5) IEFFT Allen-Cahn SR 21, 7 % AW
FER AT ILHUE & WEE R IERBEIC X D RS
N2 Mn HERNTH 5. JEFEFT Allen-Cahn
HERZA Y b —7 EonEME LR 2 BH
MHRON, ZDEFEBORMGRE 2B Z L 13505
RoZHE2H 2 ECEETH 2. IHREHRE
TR 7712 TH 2 @ H D Allen-Cahn 2R DS
JE—RRAREH R Z FO 2%, SEIRO MED BT
B BH, X BIEHE BRI EGMEE R0, 5
BOEICIERFTED B S 5. ARRTIE, B
D3 IE A Tl 7235612, JE/RAT Allen-Cahn /5
BRI, B2 9550 b & THREGIE R
WEET LI ERT. TOEFHBRITEISE
ARG & Z DREEOH TITEHTH 5.
(6) FEI MK 5 IERFT Allen-Cahn 72 ;
graphon

31

(D) TEK R (LAT @S &)

(2) FEP KRR - AR

(3) D3

4) SSIEHR D Euler i L TOIEY1L

(5) ZXRICIEEMEIER R BB 2 Sl 3 2 £ T
T, Buler it MR D 5. i#5%RIE Euler
WP HIRELTHESLNEETNLTHD, Euler it
LR B AN T W R TH B, 7
D7D ZXITELIRDO B E T MTHW BN S 72
Y, BEBRIICHLEEETH L. L LEERS
Euler iDOIREMTH 2L L, HiBRTHELNS
HIED Euler i THHELNEDE 5 0IFH ST
. ZAUSIE AR DY) 7 EIK T Euler it




YD I BREEICRET 2R ENDH D,
DX = RIC Euler HRERDfENT2EDEE 72
MY LT EDS TSNS, AREETIE, 20
MIREZ 22 TR K DR LT 2 b 2R
T 5.

(6) ALiMZR 5 Euler it

32

() FERE (DD OL)FHFARFE— (Db
TIE2), AR (TTE IFA)

(2) ML fH; LA ARSI T AA R SR
(3) D4

@) HfRIcBIT 2 7L — L DREEN:

B) 2—27V v FZEEIBIFHE I LT
L—2btbTavy 7L —L2W0WS DD kK
Hohl7Lv—2o%8b, ThznEiz %M
HIHE 2 E>. 4 RITTE Y a v TORERZ
T2y, EBIZ2O0DT7L—L%BEZLIL
MTEL. oD 7L —LDROMBRETN,
FEME D2 e 2R R LE. $3, 7417
L—2PAD 3D 7L — A2V TIE, %
MEBOWCROEBRNTIL—LRHFRT S,
DD 7L —LbFFET 2. —/T, HIFEH
BAFOIWCKELBVWILA T L —LZHRT S
HfRitbo 2 TCOREDO 7L — L 2HFET D
WAL, o 3D 7 L — A THIRBESZFO
KBRS THINATIL—LR2HRETI LT
R 5720,

G MO 7L — LA, 7L —LDREE N

33

(D) *HI B (DPvRb 00 ), Il Bl (20
X Z X LD D);Gilles Stupfler

() MEWZERZEHNRE  GREHRERITZERT)
e AT FERT; ENSAL

(3) D3

(4) A bias-reduced GARCH-EVT (Extreme Value
Theory) approach for financial risk estimation

(5) Although stock prices fluctuate, the variations
are relatively small and often assumed to be nor-
mally distributed at long time horizons.

However, sometimes these fluctuations can be-
come decisive, especially when unforeseen large
drops in asset prices are observed that could results
in market crushes (e.g. financial crisis in 2007-
2008). Thus, it is necessary to model distribution
tails properly so as to be able to estimate the Value-
at-Risk (VaR).

16

Despite the importance of VaR estimation, the
commonly used approaches such as GARCH mod-
els and unconditional EVT are often not satisfac-
tory. In this research, we introduce a bias-reduced
GARCH-EVT overperforming others in the empir-
ical analysis.

(6) Extreme Value Theory (EVT); GARCH; Value-
at-Risk (VaR); extreme quantile; semiparametric;
Hill estimator
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(4) Asymptotic theory of least-square and approx-
imate least-square estimators of signal process-
ing model on a time-inhomogeneous Ornstein-
Uhlenbeck process

17

(5) The asymptotic theory of least-square and ap-
proximate least-square estimators of signal pro-
cessing model as a sinusoidal function on a time-
inhomogeneous Ornstein-Uhlenbeck process de-
rived with high-frequency discrete time points. In
this study, we show the consistency of the estima-
tors. Under the framework of nh — oo and nh? — 0,
the estimators has the rate of convergence namely
Vnh for (A,A,B) and VnSh for . We model en-
ergy consumption as our dependent variable in the
application.

(6) Signal processing; Ornstein-Uhlenbeck pro-
cess; Least-square estimators; Approximate least-
square estimators; High-frequency data
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(4) Component Retention to Microarray Datasets
and to Marchénko-Pastur setting
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(5) We compare three common stopping rules from
PCA which are the Guttman-Kaiser criterion, Jol-
liffe’s rule, and the broken stick model using pub-
licly available microarray datasets. We also de-
rive those stopping rules by Marchenko-Pastur’s
setting, i.e. the standard normal p-dimensional
population with the sample size n — o being ¢ =
p/n fixed. For the microarray datasets, Guttman-
Kaiser criterion > Jolliffe’s rule > broken stick
model. Based on Marc¢henko-Pastur’s setting, the
Guttman-Kaiser criterion has an overestimate re-
sult for ¢ > 4 that converges to 1/c. For Jol-
liffe’s rule, the result is always less than Guttman-
Kaiser for ¢ > 0.4. Broken stick model has un-
derestimate result which converges to 0 for ¢ > 0
as n — oo, Since the Guttman-Kaiser criterion and
broken stick model are unlikely to identify the PCs,
those methods are poor choice for stopping rules.
(6) PCA; HDLSS; stopping rules;Guttman Kaiser
criterion; Jolliffe’s rule; Broken stick model
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(4) Neural Networks Based Cryptography

(5) The domain of Artificial Intelligence (AI) has
seen an outstanding growth during the last two
decades. It has proven its efficiency in han-
dling complex domains including speech recogni-
tion, image recognition, etc. One interesting and
evolving branch is Cryptography With the use of
GANSs(Generative Adversarial Neural Networks),
several contributions show that it is possible to cre-
ate neural networks that are able to learn cryptog-
raphy without being taught a specific algorithm.
We will show in this poster the different meth-
ods to do different cryptographic tasks (Encryp-
tion, steganography, etc)

(6) Deep Learning; Cryptography; Neural Net-
works; Steganography
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(1) Leonardo Pacheco

(2) ALK

(3) D1

(4) On the weak hierarchy of p-calculus

(5) The modal p-calculus is obtained by adding
fixed points to modal logic. It is of interest in pro-
gram verification. Here we study the weak frag-
ments of the modal u-calculus. We define the
transfinite alternation hierarchy of the weak modal
U-calculus and prove its strictness using parity
games. We also comment on the relation between
the modal p-calculus and the difference hierarchy
of computably enumerable sets.

(6) u-calculus; Parity Games; Difference Hierar-
chy.
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