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Abstract: Sticky information, i.e., the tendency of information to be localized in the
hands of either inventors in the industrial side or consumers, has been known as
disturbing factor of innovations. In this paper, we break sticky information into
sticky tsugoes, where a tsugo is a triple of the intention and two types of constraints
behind each stakeholder’s acting/planning. The unsticking of tsugoes is shown to
explain the performance of innovations more finely than sheer words in dialogues.
Then tsugo roulette (TR) is introduced as a tool for the externalization and
communication on tsugoes: TR’s effects for eternalizing participants’ tsugoes as the
latent dynamics behind human behaviors are shown.

Keywords: systems design, innovation, tsogology, tsugo roulette (455 /L— 1 > |)
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Abstract: Quantifying online social data is essential to explore collective social dynamics.

Here we propose a simple method for quantifying collective attention on T'witter network.

The difference between regular and irregular states of tweet stream is measured by Jensen-

Shannon divergence, which is associated with the intensity of collective attention. We then

associate the detected incidents with corresponding events, to which a large amount of

people pay attention, on the basis of the popularity and the popularity enhancement of

terms in tweets. We demonstrate this method to be effective in a large dataset of Twitter,

with a discovery of the emergence of various collective attentions.

Keywords: collective attention, emergence, Jensen-Shannon divergence, Twitter
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Abstract: Several authors have recently proposed sparse estimation techniques for time-
varying Markov networks, in which both graph structures and model parameters may
change with time. In this study, we extend a previous approach with a low-rank as-
sumption on the matrix of parameter sequence, using a recent technique of nuclear norm
regularization. This can potentially improve the estimation performance by reducing the
effective degree of freedom of the estimation which tends to be very high in large-scale
time-varying networks. We derive a simple algorithm based on the alternating direction
method of multipliers (ADMM) which can effectively utilize the separable structure of our
convex minimization problem. A breif summary of a simulation result is presented, which
shows the nuclear norm regularization is potentially effective for improving the performance

of recovering time-varying network structures.

1 Introduction

Markov networks (MNs), or Markov random fields
(MRFs), are basic statistical models for representing
dependency networks of multiple random variables, and
have many applications in various fields related to ma-
chine learning. An MN describes a structure of condi-
tional (in)dependences by an undirected graph, and de-
fines a probability distribution with parametric poten-
tials associated with their nodes and edges. Two fun-
damental examples of MNs are the Gaussian Graphical
Model and the Ising model, the latter of which we focus
on in this study.

Recently, several authors have proposed sparse es-
timation techniques, typically using the /;-norm reg-
ularization to prune irrelevant edges, for time-varying
MNs [7, 6, 8] which allows the graph structure and

model parameters to change with time. They showed
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that time-varying MNs may be estimated by incorpo-
rating certain mechanisms of temporal smoothing into
the sparse estimation framework.

Here, extending an approach in [6] for the Ising model,
we propose a new and effective approach to estimating
time-varying Markov network based on an additional
assumption that the parameter matrix, whose column
is the vector of all the model parameters at a single
time step, have a relatively low rank. This assumption
is expected to be effective for reducing the degree of
freedom of the parameter matrix, which tends to be

very high in large-scale time-varying networks.

2 Proposed method

Let y = (yl,yQ,u.,yD)T € {-1,1}P be a binary

observed vector. Then, the Ising model is given by

p(y;0) = %0) exp <z<; 0iviy; + Z 0y> (1)
where Z(6) = Zy exp <2i<j Oijviy; + >, Giiyi) is the
partition function. The first summation in the expo-
nent is over all pairs (7, ) that satisfy ¢ < j, and we
put all the C = D(D + 1)/2 parameters in a vector
0 € RC.

model has nodes ¢ = 1,2,..., D, and any pair of nodes

The corresponding undirected graph to this

(4,7) is connected if and only if ;; is non-zero.



Now suppose the parameter vector 6 is time-dependent,

indexed by a superscript n =1,2,..., N, and define a
6") € RE*N . In order
to effectively estimate @ from a given observed time
series y', y%, ...,y
tion problem:

parameter matrix @ = (01, R

, we introduce a convex minimiza-

minimize  f(®) +[|A o Ol +7l|®[.,  (2)

where the first term is a kernel-smoothed loss function
as used in the previous studies on time-varying MNs [8,

6], given by

1 N N
)= 2 X elm=nhim.6m).

n=1m=1
Here, we use the negative logarithm of the pseudolike-

lihood 2], i.e. l(y,0) := Zz 1 log p(y”
the loss measure; ||©||; denotes the ¢;-norm for a long

| yl}; 0™), for

vector that concatenates all the columns in ©, where
A=A ..
coefficients, A € [0,00)¢

A) contains the vector of regularization
, which is assumed to be com-
mon for all the time steps; ||®]|. denotes the nuclear
norm (or trace norm) [3], which is defined as the sum-
mation of all the singular values of ®, where n > 0 is
the regularization coefficient. Since all the three terms
are convex, the problem (2) itself is also convex.

We employ the alternating direction method of mul-
tipliers (ADMM) [1] to solve the convex minimization
problem introduced here. See [4, 5] for the detail of

our algorithm.

3 Simulation result

Here, we briefly summarize an experimental result
with a toy problem (see [4] for more details); other
results will be found in [5].

In this experiment, the dataset was sampled from
the Ising model (1) with a time-varying parameters.
The dimensionality of observations was D = 7 and the
length of time-series N = 200. The parameter space
was then R?8, but every " was constrained to be in a

three-dimensional subspace, according to
0" = s'a' + sha® + sya®, (4)

and thus rank(®) = 3. Here, we chose the three ba-
sis elements, a', a? and a?, so that they correspond
respectively to the three graphs in the left column of

Fig. 1, and their non-zero elements (i.e., edge weights)

O 1: Three graphs corresponding to the basis elements
(left) and the time-series of their coefficients (right)
used for generating a sparse parameter time-series that

are embedded in a three-dimensional subspace.

were uniformly set at 0.5. The right column of Fig. 1
also shows time-series of their coefficients, s}, s5 and
s4, which only took 0 or 1 for simplicity.

We used a rectangular window function for temporal

smoothing:

1/w m—n|<7T
p(Im —nl) = _ (5)
0 otherwise
where w = 27 + 1. We examined several values for the
time-window width at w = 5,9,13 and 17 (7 = 2,4,6
and 8). The regularization coefficient for the ¢;-norm
was set by A;; = 0 and A;; = A (¢ # j) with various
values of A.

We evaluated the performance of structure recovery
with the Area Under the ROC Curve (AUC) by re-
garding it as a binary classification problem. In other
words, from the final estimate of ® obtained as above,
we have a binary classifier which says whether a single
weight 67 belongs to the class of non-zero weights or to
that of weights equal to zero for each i # j and n. The
performance of this detection can be quantified by an
ROC curve, and the area under the curve is quantified
by the trapezoidal rule.

Figure 2 plots the AUC versus log;y7n. This shows
that the performance of structure recovery was im-
proved in all the window widths by introducing low-

rank regularization within an appropriate range of 7.

4 Summary

We have proposed a new “sparse and low-rank” es-
timation framework of time-varying MNs, particularly

using an Ising model as a concrete example of MNs. An



--=w=5

O 2: Area Under the ROC Curve versus strength of
low-rank regularization (logn). The horizontal dashed

lines indicate the AUC values when 1 = 0 for each w.

experiment with artificially-generated dataset showed
that the low-rank regularization can potentially im-
prove the estimation performance over those only us-
ing sparsity and local smoothness. A full-length report

including a real-data experiment will be found in [5].
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N0, TOBMIHMERL S OEFRL A= b—
TDONTF RHE L TRAANLBN T, =8 b=
DEEZRTLOICRY WEORENFH ST,
BN (E 71T DR 2 LT LD N E LB
DERAFHATICE LN T, ~A 717 ) 7HldOE T
BB LTREESND2 VI HDOTH D, [21]

22 ¥ FS (HP) IR [EI(DG), M= (LV), MLER(OB)DIRH
Do ar & 7 ) TSI B [21]

WHETREIEL 7Y TMldicoy Y — NidlE &
AT v I ABWDIAALT, FNEMNEONMNE IR
DRI K > TR EIZEUR, RO - &
Ff - BRERDIATHEIC 72 & 720,

2.5.3. STEIZ DNA DEX#ZIZ L - T?

LD2 D 42.1 TlE, TEO FF A4 LT
BONTFREBRXT-T 2« )AL DEELEN
L7, #IZ72- T, O FilE, He T biE
2T, HEVIER N7, [22][23]

Fx DIENTE - & HREMRFLIE T - Foist
KIX, DNA O " EiAE&E I L 5588 - tREFCTH A
9o PREHIAE & D VITSRIEMAL D22 T, FiTz e
B2 8T 572012 DNA B X2 % b DITAFAE
LTWADEAI v 2TmRBRLIZEZ A, B
LNT B U U /RERR T2 5 TN % Ly H Neuberger D
WA LT, [24]

Neuberger | JE, 7 w7 ) oo VREsT
DFRERRLA 1 = X LR D & (RaEE R & &
DU T ARAL v FOAEFERFEEIZONTOFHR A
DHFRITIWIAHRI 2D TLRNE NS, L,
ZNTH, WHLTHEINT S B Y V/RERR, —ED
REHAICIR - C, X% 2000 M 5% DNA % & & #
2D L, EbOTHEHERRETH D,

MHUFIZ e - T, MEH.(germinal center) T B #f
FaOBMORNC, AFEMICES B bN-mE s a
TV VEHOE T AL N EE AT DNA(B L £ 2000
WHSHOBWEBECTX 7 VAT ROBBRNRE X 5,
ZOBERIT, 7 2O T REEIC RS TR E
L7200 TR, BEHXAIUT Y, BHIORE
DL R HNT-RERIHICR > TR 5, |

JRFILT B U L 78EkD DNA O X #ix N X 5
DTHNE, ~A 7 a7 ) T7TRF0MOGEHT
EE7ZE L THOAREFETIE RN,

L &k, ZRY L oSTH DL THURIC S
b5 FETIX, —KIEM (primary follicle) & FEIX AL,
FFIR AR (dendric cell: DC)<P{K IE B #li i (small resting
Beel)H7e->Tnad, —HFUFIZRZRIND &
—RPEA VLR L (germinal center: GC) & JERK L K &

72 YR IE N (secondary follicle)lZ 72 %, & Z Cldilfx
B A GA A TERERIRA o~V X—T(Th)fifE 7> & D
WRZZIT B AZ L& LIRS E & Tn
5. 1 [25]

254. 4 VT w7 AT h—7%2HE AT

T, BMBEOT=DDA T v 7 AT EDLHITL
THDIAL DA D, THZEHEA T v A
LLTWBADEAS DD,

N7 7F, FUEKSORRICHT-T, TH—
D L THEARNZRGMT, UANcEERTH -7 E
ROER & —EDEEMRN 2O & B 2 T BRI E
K& BRI B L CERT 22 Th D, | &
W, [26] F LTCH _OEERSMIT. T4 E
DGR BT > THBEHERIL, MR OER X



DN BENFAT LR T IR S0, b Lo 84
BHPLOERZ I LD T EEER A S I X
5&LT%%#ﬁ%m%ﬁéhﬁwoJkﬁ&Tw
o (ZZTCEBAERIL, ~NARA P ) —ADOFER
%m@%f%éﬁﬁ%ﬂ@® EThY, MR
SR L X, BT ON~DEADZ &
%?ELTW\éo)

DF N FHRH ORI H T2 T, RIS E
THR SN T, ZN LEECEEWE 2 O NIZEA
INDZEBNMAETHDLEND, BEZOLLEWNH
f_iﬁuaﬁ%%%ﬁ‘é k % %_)\ 5‘6 k—/j—éhf_uaﬁo)
TR E RS, %055 2 b2 BRI

DA T v 7 AL LTHDIAENDZDTHA ),

ZLTEDREDA VT v 7 AL, BELLER
FBREORLEOREE Y Y — FE)IC b HIAE
NTWBIETThd, £ Lk, fICHEDRE
ZHNPOBEVWHTZ LN TERLL RS, HDHWNE
SR EZ RN EXiT, fIRHORLE LS
LT, iimamfbtTcxelis,

MIENTE =7 W HiEEORETHY . =
Tl Jiﬁf‘?éuﬂﬁnﬂf iD3/NT h— 7&‘1\9#@'—(%@
Xﬁ'ﬁgf%ék% IE/“‘}\nal\ ik%%@ﬁ/%
LDDONFUMNLEEZTHD L, HEDRREITRE
SNBERET L, ZTFICERIND Z L&
STWNWHDT, T =TI RWWhEEbins,

BIIRZ TS, BRIIRXTWD I E, At
EILTHHTIARWVWEWIEENRBELDY,
LEORBIIRLSEHEDOTBICL > Gl
ZENIR A T = AL TH DG TIEROD,

2.6. ZRRFEBDO A =X A

2.6.1 fEERLIBIIET E R W H H D

223 Tim U7-2MREIX, SHREL VWY XX
D LARHGEEICET I RETHAH, TDOILIZ
ONWTORBEEFF S TWVWDLZLOHERENRL Th,
HEREO S D w2 LS 2R AR -
T, fEN/EE T, 4y, EongER)
(., ZOFRBLEZ ﬂf%tﬁr#%éj&wo
TEELFIORENDWTL 5,

L7eRoT, ZREBEBNTFET D Z EITONTHR

MiLbED 2N E b, ZOFEEIZHOW
T% LoOBWDIE, FREE O MR CII/EELE
TEWEEE LTINS TH D, L FTIE
TEEFLIE(EB RLIE) I, R r%%%&%%%
2H0L LCiEmT DO TRESINARNE I
=4 LAY

2.6.2. ZBELBOFEY AL : BISERITR'E

RISHRTRCE X, TR OENEED b OS5
TS RIMEEEERAL) EERSNTWD, [27] 5
MG, BURIC A D LR O Z it 21772 5
O CHIBARTRZEICH D L EZEZ2HND,

F 7o, BIFHATECE LM O MR IARIRTE R (RAS :
Reticular Activating System) &, KAXiZ#%R O )7 &
DN BBV A BN FAET 5, IR D D
H Y, RIEARTRE CULE SN TWEDTEA D,
[RTSAECE RS, RISHRTHEIR A & O T, JAVVER
T NEH) HETHDH, FIUIHEBIEDORALGDO
BEICEET2RETH D, TOEMEZ, BREESD,
IRERER), RN, F5E. &b%sb\:iﬂﬂwﬁ1_§%7f&b
STh, TE2ND, biuvbiudsiaf iR & FES
X 7Nm, DHEIECH-THLRILTH D, |
[27]

2.6.3. ZRFEEB O AR A

SHEEIL. RFEVESEAFEEZESTND ER
WIS D Z R RSy, Bk
KEpAET D EEICMEIND, AOMNE HEER:

LV FHEBEBATEHLDOERICT D E, ENETTERM
BAERZ THRESCRDZENH D, 2, fi
DR AR NREMELOFERERLD D,

k&iﬁ\%ﬁﬂk@%%%%%ﬁ%m%k@%
%%ﬁi MAEBSTICHEOFRICEE TA-TEL

BOHARNIEERK TR D, LrLIhix
EU77/2A®%ﬁ TSRO Z & T

&)Z) HLANVIEATHDHARAND T 78— 2,
EFANLRTHREROFIZA->TEZLEAN iTF&iﬁ'ﬁ
WZRBTEAH D L, WIZEFDANMICTE > TIX, 728
ZDED NN E LT D00, S

DONSRWEAS, TNRELERTH D,

Y OAEEIZERIRFEITSUEOENTH 5 H
O, 2EDPRICAD L ZICTEIIHEZR S I HI12k
%wﬁéﬂ HDHNFIERETALNTH R R L

INCHTHE CH B &5 wfk<i9 b, BT
L AT AR Do T U, dREIL TS
TEMTEDLLDITRY, R B WA LR 72
%o BIPEEBICH L TR E RN D L o2 b,

EEICANEICATET S & FHO X S IR UBIR
BMABENLIOT, DaxDZ L TIIENRL D, A
ZHTIEbLAL W EL, B MIAFRE -7
AT L » T, FREFNE - I HEEESS LR

EHoTWAZ IR KIHTesb, FATEAR
SALTE LBV IRBR A LD DIE EITLDd &
BNHETHLEITRY, FET S,

s LESUEARBRZ R L2 - 7o b, ZRED
BB T D720, BELLZDOANE, B
DRHNZOF T LB REES IOV THERE T



HZERL, BODOEENE 23O TLD
DZLEEZ, HTERVEE, EATWHIDOT
172025 95 0,
ZHEEOMERIX., £75+5
TN ED X HIT U THNE D B OREFERINY & g <
N0, ZNNED LD RFLEOEEEZ L > T
OO0, FEMHIN T R2NWE S THD,

3 EEFERIZ TLEORFIE
3.1. 20 tHACICBIT D EF HFEDOMEDT

20 AL DBFFIT, To L TEL OFRIZEX
ﬂk\ﬁﬁ®ﬁtjotkiwz&w®fi&w#

KRFHEHEZITTWT, —Ici3aaEE & b
HDANHO0RNTYH, B 1FOZEERBE T
HRELHARW, BEDHZENRNEND ANRE,

EHELTDO-ANTHY, 752 A<D [R

TIEHETFHFOT 2 RWNICEY 5] L) £
AT E L TR RN EBERT B 00
oV A A= RN T IR olz, TH2 )
A= OEHEL, EEARE A, BHO EE#FBEY L
TWolz, EHITYEE, ST NERMATHLONS

SED b TR,

EEN BT SFICEEE S 5720, EFED
Latent Dynamics-2 Workshop 3~ < f(ﬁ D EEoT,
2011 4E 7 AICBED N D N TAEZ A MR a7 2
AT CPREZ MR L TV D L&, ORI
W2 BLLANVE Y MIWEAYINE, AT
AT V= RNRAN—DENEEBEBII L ENE
ST TH D, [28][29](30]

AT 4 T V= NVDERISE LR DL EHEL RO
DI EETERDSTZN, NAD—LITEERE
VhEH BT,

RERHOREZ DX 5, TRIEAE BT 5 55E

HICWS> TROAF =R AFTERE) TH12bT-
> T, RFEOFEROBEMAMEEZM S | THEZ 2N,
(Bl T & LT, FRERCERELLTE
DO FHS VIZHFET D] EANZT =T 9, [30]
(% BRAm IO AR AR S AT D R BRAGHEFL & v 9 &
AR, ANz ESIZ L THEZEZ D AT LR 7R
PEGRICYIH L TRy, RELTWDbWYWAE T I
UV —ERicfa o7z, | FDD, BRSO a L
=7 AR X o T, BEGHRIEER M5
Ewvna,

feeke s
20 HACOFFENB 2 SN - TR A DEER
TROVBZOND DL, WEimOERICHR LT,
EIANZ I THRAROENTZEBDO I NVESIE, F2
EOEYNOENSET-XUCIEHEL LY, B

/—‘/\

CRTICEIERSNTLE ST,

AT T ey,

WS B IZIIEM OB WERK T D,

(725, PN DRETHoT7=N, AETHEET
TFRZESE LS H D THDH, FETITEXIT
L CRHEA(E Y ol B D i i O R FEEh a2 D
WA MASLCL ) T AN R D, L
ML, FADEZ T, ZHTWDO0 7R DI [
SR FThD, |

1900 4E D~ v 7 A« T 27 DM &% & T 5
BT S50, 100 4ELL BT o 7= 21 AL e O 78
THA A0, ZOFEITRVEMKE BIE AT,
BEEE, CRER, L—F EE. KBE
., FALAA— R, BRILEBMRDLE LV
LW ETRIAS ERAEIN TS, ZHEEH
DOWFgEEhE & LS5O, T2 & 2 BT NFROBGRN T
FTHLLTH, O3 Y OFETT TITNRD O
HANEBEINTODIEETTE, RNAT—DOHERRD R
TSI, EFITWIC, BEFNFIENEER
ﬁ%%ﬁéio@m#bto7fy-/47y®
[N TIEEF NFOTEZ RN 52 L7
D1 EWOFEX EFOROHRMENVTRN &
DTETHY, EFEEZBEXROT TN,

32. B BOMHEE: v —F—DFH|

KA > D ?%ﬁ//—7 B, EMmkoT A
71 7C 1945 AT I o Tl [BURSFEFRICB T 54
LI%J@$T\ré%ii§%ﬂ%WJ&“9m
WERLTWD, TLTEORYDEZ 2R LT,

[SREFITARBEN &0 ) W T 2 RL0% 2
XE b THMTHD, BRBFL XM, Y
KREROHE OB FTH D,

MBS LFEF L, 50 L OO R E TR
L. #nub0&bamze L, €02 ba sl &z 3
EZEREAT 5, SEEBRLERRICHET 5 Z &0
TEHb e, FTxldE s KKROEE) & A7
L. BEFOABESZ L R EFEERTE T 8B OE
g L TRHETES, LML, ZRHETTTAR
S>Th, b FNFHEEZYEMNDN L5 ITRETOENR
i DIZELR, Bl [REEERE) Th b,
ZTRENLRY | EEEEMRICIERE I 20,
Z 5 IR EG(discourse) & VD £ D THERHFHICE
waé HARDOWPE L FLBIEA URHE TR X 72w,
S0 HEF?O)#%BVC% D N %E@?@*%B’C‘@ii
A BH

ﬁ/v~§—ﬁ%ﬁ%ﬁ%&@$®ﬁ\iﬁfﬁ
ﬁT%ﬁ% — b HZOWHRTHY, BT ETH

FITEW KR o 72072, BN 72D LW
“ﬁ%xv—k7¢/%ﬂ/zy%ﬁﬂﬁ<téi
I, =L b= AR TH-TH, RKIKRED
BHELELT D, SlrOBRICYH, 1B TS
HZENMTERVWETNFBIREZR 372010,
INRZ RN —=NNETH D,



33. B FHFBEBO-OOBMESTRE

BN FTITON D BT NFBR N & HEREE
ICEDREINDDIE, HEELSABENWZ & ThH D,
MEE DN L OVBREE T, b= x v —lcd &5< 2
7 aRBIRIE, R NERT D,

FTUOH) e A Ea—HDELWEEL, BHE
7o SAMBE LT HEZEN, PER(NT VA
ANCEERD T LIk D, BEAMEELERAE
BEHITTZEWIIDRL otz Z 8, FEmEiEtt:
HLERBILLEEDZ IO oT-,

MR WNTIE, BEADD O BEEAY~DE
b, SF D HRENICEE T Z2RTF LRGN X
L4 UTEBENER S 2 & 2 RS BRE DR
fitLEZEZ NS, EROBHT T, DNA DL DERE
%, FEa—F ¢ 7 RNA T L DB EMH AT RE
2720 AL R Lz,

FHEEI D FC SRV TIE, MR AR M B
BThs, MENIZ, UG ClEE S iz ks
M52 5 B HEIR(CSF) TR L T\ %, 0 &gt
FC, CSFOHIHENRT HA R/ >TWNT, B
VR a7 ) Vb HFELRVESbT
Wiz, LU S, iRz~ 2 L 24T & &
WD, R #E D BN TIRMESREE & e o 72
CSF OHZ, BHMifaZAAEBCR)ZEXEIZH DB Y
VRERE S a7 ) (1) MEAE L. HENISKE L
TWDIZERP BN -T2, [32]

3.4. LEORLROL FHE

Penfield D1T72 > T BIERE R OHF T, Az & -
TERICHEETHDIDIX, TNETOBEEITR-
TRER, N REINHREEORR, 2 20 HkSE
R L2 EE, 3 2G| &G Rl o
LB EANZ 72D, SREEIT L AD 2 B0
S22 L THD, Penfield 1T I FER ORITEEE A HT
SHEICS RN S D Z & AEROBEMBAZEIZ b
SHEOT-OOHEENRH D L IFBELTWDHR, £
UL BB TE TR,

(B2 6 < HkFELBOHT LW B EEIT, 56
L7z mbe/c D OEBIEE L IO LOROTHA
I, HEERE L L XITBEN AL O LFEHE
W) ZOREEBEMET S 2 LT T, I &
STEENFELE LY, FENOHEGEZ BNHT &
WO Z R iE otz ] [19]

KM EIZHEN 72 < TR & B BREMREEL.
FEAEDSETZ Y T o —(H<, &7, wide, &
NIBEFTH DN, LFOMNFRNEEICEESND
KA TR GBS OER 2R T, SEHIEE
THDHDIZ, SBELEETRONIEERH DL LWV
I &Y, EEREN KM EIC N & BT
%, [33]

SEAENRMEE Lo v, MENO
EHIR Ay N7 ThDHEEZDHDL, FER
FETIT U,

35. Ry TiEEET U NVELL

IEHTH D B Y Nk E FNDEAET HHUA
DRFEsa T Y U, HEREEICLEE S D5
HHTCLTWDZ AR LT, iz
DEFEMHEHER L TWVD A I = X AIARNTIEE N
DM, [15]

@) PUR & ORI « FREAITHRE DL
FLHEROEEE S D
(ii) RO HU & B(Fab) D7 F 12 7 TR DS
FEAH MR E EI (CDR1~ CDR3) D7 F R
DT VHENEINZ L > TERIASIND DIAE
BSEE R Lo (T T Z RN TV Zv
FH 2 BT 5 A/D ZEHHERE & & )
B Ml DEIC & - TRE &N D PR OFERE
DEE TN EED S
FrebUsica o & fE T TER
RS T D8 etk a > A Z LN TE
%
(v) EUDITEN S D TRISEZE) L, L0
7R RIS D BRI R B G & oR
PURBEEDHUR O&F 21372 LT, Bt
{R(PLHUA anti-antibody)Z>< W 72 L, fHA
WZxy hO—795% ([H$rhn) = 15
FER] Vo EFEOFHILEEITOX
v NI = BAEFIND)

(iii)
(iv)

(vi)

AR CTH 5 B il N RehfEZ ra 7 ) v
DOPUFAE A FEIB(FAb: Fragment Antibody binding) )3,
WHRSCHER ) D CSFHfil= 2 —n v ic ko Tkb R
TL D5 E R F —r =B TREL TS, —
BNEE 2 EIEHEEL T, Lo _ETEE L 5 &
I, TR AR IR ICIE 2 D, ZDA D= A
X, b NS OEY O SIEEI L ED SR, B b
TR B R ) v FEREEEES LT
DI, BRICEEEZEATET I ENTEDL LIk
oSlz, IR T VX VIELTH D,

3.6. BEEDDIHE~DELIIHEERE T I2LD

ANFIZE 5T TREORIOSEE] EWHbDEE
ZHZEE, NEOREOSEiELEABRINTNWD =
AV ETORFRETH D, A UFELUHNTIES
2B, aA PR 7Y v 7 FHEETME
bR BbEs, 7V v, #A
BERMIC LI KR EEEL T EThD, TNER
SINTVWHHUR E S3BIE. aA VL EET 70D



DTN RBOSTECROND, | 34 20T 7V
DA 2 RER VORISR CBAE NENEE N2 &
23, SNP fEHTIZ X » T & iz,

(707 LIEZ Y v 7 BTS2, 2D
TOES>O—BMEOHLEHEY AT AL LIS
Sz, | BSlZo—Bohsix, 7Y vs
TENPOREE L L7720 BHi~OHELD, KRS E
THIRTE T 20672, M7 7V horHines
RERIZIX. AT 4 /LA (Still Bay, 71.9 -71.0ka) & 7k
A Y A7 — L k(Howiesons Poort, 64.8-59.5ka)® 2
R R & 22U BBR BN H - 72 2 R ST

%, [36]

ZO2EEANR, 7V v FEOES L, EOE
BIZHIELTWE EEZ NS, £L T, BEOH
ER, TUXNBIEY AT A THD SEORE O
FFE L TEEAEALTEL D THD, Westphal | X
TN OO aA P BB NT, 1FEAEDOHE
FEIEZ U v I THREDLN, WEEFE T U v 7 &ES
HLOXIEEA LR AT S,
uaﬁ(m%)ﬁ‘ LB ERBUOOETH Y | Hieis
RSB E B OO SUETH D, 2 2 TERE
(%%m) TEROHEGCEFBEZ R T, F&
LT%%%%@HM%%“@%&J&LTE

ikt 2 D REE OFRFE X, ERREZLS <
I MR MEER OEB I 2 L E 5, TDT
¥ Lieberman (%, 84 }\*ﬁiﬁfﬂiﬁ(Supra Laryngeal
Vocal Tract) DHEAL & 21T DRI, &6 LS & EHRTET
HEE) N Z — U OFE AR E 2 RS D R E] K SRR S
FELTWEIZHRWNARN ] ERRTND, [38]

b MIFCOEEL LTI Y v 7120 OHER
W28 D TRE - SREEE R T EREE D K D 7l

FOPRTHEEL TV, BTAHRE L CHREERET L.

BARTHEEYES LT, TN EEN, TR
DEEEFIEIL o T2 B2 bND, REBMNFELE
. BEBMNGAEZETT S TOMMNIRILT—
ZLD2FEETHD, OnbEEHENLEDEL >
FILF =D, ERBIC L > TEETHD,

BEENZLL, HEICH, AESTREETE
5oiki%%m@¢5t@@@WEM%ﬁ&ﬁm
LC., EERICERDORILAIN—T 4 T EITH,

t&iﬁ\”md\ “or” . “but” . “if” 7
EOHER O, BT 2 SRR T v
TNRED LD 7RBEWRDR2NITH D0 E T im BN
LB ERBIONTND, TNHOHREHOEAA
Y FNBA =D}

B/NERHEAIL, ki LB ML AR ENT
TEEREHEBICIZEY) W 2, BEWRAFEH#BREINT
WS DTHD,

[37] WA LT,

%ﬁ—éo

CHOIAEND Z LIZL - T,

3.7. LEDS FHEE

3.7.1. 3LGEIEIR7 bV

WES D3 THEEDY, B a2 B IRBCR)SLHLA Sy
F(IgDAIEFER TH D EV D Z &%, A =L 3RO
BN SHRETE 72, 720, EO G2 D L
W =N E AR > TNDDD, So1FED

BT o,
mewww

K23 Hi5 2T b ASTHULL?

[17]

FIHEEL <~ R v« AR o2 TBEHO
AH =L OKXEE O 9 1% Wiz Al gEME] &
YHHETH D,

ZO—MIX A2 »ENREBASTH NN &
E@éj’bf\ 7 and” N “OI'” N “if” N “thus” N
“as” TR EOHEREAN N FLE LTFERER T
5. e L EEADONRT VI TR SN 2

&i\ﬁ%%bﬁmﬁééﬁo

b &b EEEOBENM EMNENET T AT OB
MW TA T L7, oK GEC ZJESC= 2 — I —
7 DIEFEDORERIRRS Kb falx, 77
72T o LTFREATEHARY, BROFICH DKL
A2 ROK A R SIT D AN ROE NN TE I
b5, EOWESRE FREREROEARRSLILORIE L | BE
RKIEDONRIEIRT 006, HEOTICWTHES
TIHEMOHIZND X5 AT E N EEN D,

T ERTIOEERLRKHNOESIZ. 77
HUERE LTIHELDICE LV, REEREA TR
niﬁ%ﬁﬂot@ﬂk%ztk AL CEITR

LB D7 W 725G EE - ERIORE, Gl A A
/%wﬁrtﬂgfi@mﬂkmwomtotb@
FEICE. AEEE %)OEEIO)DEA[EO) I, W
BORELD D, wmBIIIOEBITR N, TI 0

i%ﬂ%ﬁﬁbt@t%oo



TIEREFNNNT L E LTEBRENTWDED
M, HEialt, BWEBEZEORBEAL v FTHY, =
NN OB O G BRR BB G X X7 N LFRIRIC
WL TWDEINLTEERYITE T, Fx OMNT,
Pefeaill IRy FL L LCEEBEESNTWD,

LorLgE e MISHEEZ Y MBI TE 200,

IHNEHRIAT A=D1, EOS G, SCEDA
FIA = AL EBB LTI b0,

302 REHDAT 4 F b—7

FIXEFBOT VX NME T HEMFERRIE T DR
Bk & i 51 DIC BRI EEAE o7, [T
NVERIES ] LD EFROHEBELR, £ ZITEMNL
ThHZ T, EHEOHLRNZIEELITTHS,
[16]

COEBEEHA TN E 5, GEHRO R
85312 Fe 5 254K (Fc: Fragment crystallizable) & FEIZ 41
DZHOPFMELTNDZ EEMoT,

b

zeglon

rap
Nouse

24 GE a7 Y O RAEES Fab & RZASE Fe fE[39]

D FeZRKIT. BRI EDT S FIEEICE
WTARY MR EREL, EOFMIZEDHEET
BTN DD TIIRWD, ZLTERNE
FOEFETIE, EL L TRFERY ML A fmE L T
WABDTIXRWTEA S Dy,

WD & BHEEMWIX, i S 5 & &
ICERE XY MV EFRIRFICAEET 5, 72 & 203 T
72, RFA] Lo REBEEZITmMS EXIE, [Eo
HLOHFMIZ, EOMSIT] LW oxT FUERS A
b9 5, & MIZ O MVIERLERE D 2, ik
DDA LT, B TEMER A v =000
LV EAERIC LD TR0, 7205 ARBITERRE
FI-CHE R R N ER 25 2 Ch . BIEEC BB
EIF 2L I o =D, ZHINEFEOMAETEA =X
I DFZLER 5 T2 D,

3.7.3. 3CHi & langage articulé

UL, BE&E BTG L <. BaiEoi
FIBFEDSTEN T I > T, BEENTWDLEA
2 7%

TRTOFETIOL ) IeEN AT E
DINDRERITL TV, AARGESUEIZEIT 23
ik, 77 AFEIZEIT D langage articulé( 7 o H—
Va s TNATA4Fa ) EHEBRLTEREL TARIZED
A, BRETIZIZEAED TESFEGES)HEE
CCiE)] LW IOREEIC R > TR SN TS Z &N
brotz, [401F LT, 77V AEDHAIE. Th
LEWT, ISGEHEE] &V O MEN RO E R
HALL 7o T, Avb—UBMRNTnDZ ERA
THENTZ, FREOHAITIE, BAEST 7V AFED
LEIF L., WSS TR,

SRERMAERICA I SN D &, CHigER - E
DX LI N T, EERDEICEY 2ENT, B
NHEBRIND DO TIERNTES D,

Oku no Hosomichi C+g structure

(TSUKIHIwa)(HYAKUDAIno)(KAKAKUnishite)(YUKIKAU)(TOSHImo)(mata)(TA
BIBITOnari)(FUNEno)(UEni)(SHOUGAIwo)(UKABE)(UMAno)(KUCHI)(TORAE
te)(Olwo)(MUKAURU)(MONOha)(HIBI)(TABInishite)(TABIwo)(SUMIKAto)(S
U)(KOJINmo)(OOKU)(TABIni)(SHISEru)(ARI)(Yomo)(IZUREno)(TOSHIyorika)(
HENUNnNo)(KAZEni)(SASOWAREte)(HYOHAKUno)(OMOI)(YAMAzu)(KAIHINn
i)(SASURAHE)(KOZQno)(AKI)(KOJOno)(HAOKUNI)(KUMOnNo)(FURUSUwo)(H
ARAlte)(yaya)(TOSHImo)(KURE)(HARU)(TATEru)(KASUMIno)(SORANI)(SHIR
AKAWAnN©o)(SEKI)(KOEnto)(SOZOROGAMIno)(MONONI)(TSUKIte)(KOKOROwW
0)(KURUWAse)(DOSOIJINno)(MANEKIni)(Aite)(TORU)(MONQ)(Teni)(TSUKA
zu)(MOMOHIKIno)(YABUREwo)(TSUZURI)(KASAno)(O)(TSUKEKAEte )(SANRI
ni)(KYU)(SURUyori)(MATSUSHIMAN©)(TSUKI)(MAZU)(KOKORONI)(KAKARIte
)(SUMERU)(KATAwa)(HITORI)(YUZURI)(SANPUga) (BESSHOnIi)(UTSURUnI)
(KUSAno)(TOmo)(SUMIKAWARU)(YOzo)(HINANo)(IE)
(OMOTEHAKKUwo)(IORIno)(HASHIRANI)(KAKEOKU)
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Descartes[Discours de la méthode
“g+C” Structure = Langage articulé

[or] Mparilces deux]mémes | moyens], [on peut]
laussi ]l connaitre|['la différence | Tquillest ITentre |
[es hommes|Tlet [ les bétes. [T Car |l cest J[une
chose |Tbien]remarquable | F'qu’il] Tn’y a1l point
[d’hommesTsi]lhebétés |l et ITsi]lstupides] sans
en exceFtererémeJrIes insensés ], [qu’ils |l ne
soient] I capables ]l d’arranger Il ensemble ][ diverses |
paroles] et ][ d’en composer I un discours |l par
lequel] lils fassent |l entendre | leurs pensées | let]
lquau contraire]Til1Mn’y alpoint]Md’autre jlanimal]
l'tant parlait]let Jltant heureusement]né] Mqu'il]
puisse |l étre JMqui fasse | [le semblable. |
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o [Thefirst)l part of I the problem | lis Tat present] lthe
dominantlone]lin physiology. | ltis] rcIoserJ lconnected
with ] Tthe most difficult | chapters of | lorganic | T chemistry |
land 1T of physical I chemistry, 1l and | TmayTin due course |
I'be greatly |Thelped by Il quantum mechanics. |11 have |T
little | T qualification | 'to talk | Tabout it, 1 land 1 Tit is ] ot T
this part 1 M'with which | Tl shall 1T concern JT myself1There. |
[The second I part, ] ['on the other hand, |Tis | the one |
T'which is | Tlikely 1 to attract Ithose of us1Mwho 1l have |
I'the background |Tand | l'the tastes of |l'a mathematician |
lor)Ta logician.] (Johnvon Neumann “The General and
Logical Theory of Automata”)
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