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Orderness Analysis and Its Application to the system
with multidimensional output

Takeda Yasuhiko

Department of Biophysics, Faculty of Science, Kyoto University,
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To understand a phenomenon in developmental biology, it is essential to grasp
not only the function of each factor but also the property of the whole system. I
present a method, called the orderness analysis, to investigate the cause-and-
effect relations among the factors related to some phenomenon from I/O data
of the system. I applied this method to the model system whose inner units
interact hierarchically and select an output state from various output states.
The binary-tree structure of the cause-and-effect relations in the system is

correctly reconstructed.
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(1) o1 =y + DER
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E—TBPANNTG A= B, EZREPANEFOREEZKT,
¥ wild card & 7T,

< unit0 >
unit0[2,1,1] =2; unit0[2,_,2] =2; unit0[2,_,0] =0; unit0[2,0,1]=0; unit0[2,2,1]=2;

unitO1,1,1]=1; unit0[1,_,2] =1; wunitO[1,_,0] =0; unit0[1,0,1]=0; unit0[1,2,1]=1;
unit0[0,1,1] = 0; unit0[0,_,2] = 1; unit0[0,_,0] =0; unit0{0,0,1] =0; unit0[0,2,1] = 1;
unitO[-1,1,1] =-1; unitO[-1,_,2] = 1; unit0[-1,_,0] =-1; unit0[-1,0,1] =-1; unitO[-1,2,1] = 1;

< unitl >
unitl[1,1,1] =1; unitl[1,_,2]=1; wunit1{1,_,0] =0; unit1[1,0,1]=0; unitl[1,2,1]=1;

unit1[2,1,1] = 0; wnitl[2,_,2] = 1; wunitl[2,_,0] =0; unit1[2,0,1] =0; unitl[2,2,1] =1;
unit1{0,_,_] = -100; unitl[-1,_,_]1=-100;  unitl[-100,_,_] =-100; wnit2[0,1,1] =1;

< unit2 >
unit2[0,_,2j =1; unit2[0,_,0] =0; unit2[0,0,1] =0; wnit2[0,2,1] =1; unit2[-1,1,1]=0;

unit2[-1,_,2] = 1; unit2[-1,_,0] = 0; unit2(-1,0,1] = 0; unit2[-1,2,1} = 1;

unit2[1,_,_] = -100; unit2[2,_, ] =-100; unit2[-100,_,_] = -100;

Q) YAFLDORTHEE
E—BH s BASNT A~ 5| ZOMOEEDSANEFORERET

obsl[s_, {x1_,x2_, x3_,x4_, x5, x6_, x7_,x8_,x9_, x10_, x11_, x12_, x13_, x14_}]:=
Sign[unitl [unit] {unitO[s, x1, x2], x3, x4],x5, x6]-1]+1;

obs2[s_, {x1_, x2_, x3_, x4_, x5_, x6_, x7_,x8_, x9_, x10_, x11_, x12_, x13_, x14_}]:=
Sign[unit2[unitl [unitOfs, x1, x2], x3, x4],x7, x8]-1]+1;

obs3{s_, {x1_,x2_,x3_,x4_,x5_,x6_,x7_,x8_,x9_,x10_, x11_, x12_, x13_, x14_}]:=
Sign[unitl [unit2[unitO[s, x1, x2], x9, x10],x11, x12]-1]+1;

obs4[s_, {x1_, x2_, x3_, x4_, x5_, x6_, x7_,x8_, x9_, x10_, x11_, x12_, x13_, x14_}]:=
Sign[unit2[unit2[unit0[s, x1, x2], x9, x10},x13, x14]-1]+1;
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(3) ETCHOANEAFOEMGRER S _OFT OOMARLEHIRDOAN NN - 15
Z 5%, I0tablex (2) KWRALTYATADOHNERD B,

Standardlist = Table[1,{14}];
I0table = Join[Flatten[Table(
MapAt[k&, MapAt[i&, Standardlist, {j}], {1}],
{i, 0,2,2},(k, 0,2,2},
{j,2,Length[Standardlist] },{1,1,j-1}]
,3],{Standardlist},
Flatten[Table[
MapAt[i&, Standardlist, {j}],
{i, 0,2,2},{j, Length[Standardlist}}]

1115

(4) HBHHT] obs-x PRIRENB LI BAN VI F V2G5 2L &D obs-x BT
SHE L7EEED S L 72 Hasse

ARV TFVIDE &, obs1h HHERL ABVTFNMODE &, obs2h bR

ABT T N2D E &, obs3d LB

Dt




(5) MoDEAPSRIEFEISSEORRBEREZAFOT N T X LIZHD
WTHEBR L TTELBETY, o Ljlili—-jnL ofElt L b,

(6) BEEATHID SR L7 Hasse M, TIATCIIE YA FAOHDITEY, K7
DANHERFEORREREIXNWICHBERIN TV S,

10

11 13
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PEDZend, 2iCEHELZE) RV AT 20, AFANEFHORERBER
., FRZIEFHSZFETEND, YATLOARN BRI OBEHERTESI L
DVHER SNz, R 2RERBHCHEERAYSLHE2L, SOIEME VAT
AMIZDEZFOERAZRAHA TS,
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