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1. FUBHIC

AR O FH RS & 2 E O ER £ ) Bl S N B MR, MR - S
) - BUAMHH T CORELRFHRIED —0 L Bk SN, BRHI7— & O AFEHVER 7
HOHE T, LIELIEGHRRE ZoTwa Y, X, HIsEs 4 btk 4 2aiE R 7 —
Y OAATICEE LTI, BRAIIC BT 2 EAREEO AR C ISR Tw 2 7,

BRSO R I O FEE T 7 ¥ 7 A v 9 WA Y L5 0 2 VA IC KT X B,
N O EHB SR AT IERIY 7+ R 72 EARET UL, ZO—TEREE L CRBLT 2 MR B
FHNE A A AHG A 72 ETMEORRE 2 ), AT OREIRF 2 ETZ 2", L
LEF MBI L TlE, MAHBICEEE 5257 7 v A 0 7 )V ABERMDS R AT 55,
S5 B 53 BT R0 R0 % 1 AT % S 72 BUR AT B ORI A 5 Cld e Yy KBRS
e & o 7025 - BRI ERAEGE - A - AR E RS (BLS L WHED FE L
RIIUER SR DF ), BEEOHBEOENT 7 ¥ 5 A ¥ & VA LR B EILL,
BRI RSB 2 B0 & L 213U B 7% v,

F U= VKOS E TR, T E TV OB EE TS (efficient-market
hypothesis) " * ¥ W5 4 HE 235 iR ALIGH (satisficing hypothesis) * ' &5 & % $71
THONEYUTH LD, ZHT BERIEN TV Do BN ) OB T T 7 > HEH)
THbETHHEMHSHBRRICES CEFVREHICTHL, £MTEOBESTEAVSR
—SEOBREET TS, 72721, FEFVDSECTH D YA IR IEHE Bl 7025592 LA fg
YRV, WEERICIE LR O MR 7 Do —H CHREDVETH - 238, JHnBEs:
DEBHEERFVEBAT S 2 ORI R £ U ST WHEASE N2,

Mandelbrot " I3 AFI DR DT T 2 & MR BT L HEERR LD, 5012
YIal—Yarildh, HERMOHRRNICL o TERENTBRVNOIRBEND 7 5 27 7 Vi
W (HOHOR) 26352 LERRELTV2 Y, HOHIBOEEE b o CRHOES &
MU 5 2 LT ERVD, WA AR T & 2 M0 T2 E3F0 RIS 217713,
BEICH L TR MBI ER Ch Do L, EF VR L 2RI T & BEOZ R 2 T
L. EFVOBMMEE#RTE D,

INFTIE, =Z2—F)ty FT—=27 (NN) ==Y FETIN, GA, 7T 7 ¥ IVEN
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HEPYa—1) AT 4 v 7 ATHERL, AR TFIV KO ARCH Z00 A —E 7 vz &t AR
JEERE 7V, NHA (Non-Harmonic Analysis) &% FV>C, FEEESRYI O JE AT K O F
RSN T2 Y, WM RORER A ET 2O THBNME TH b, B4 DTS
TN RO 2B, B TEEAD (5880 [HR¥E] RO [IER0G (R ] &) 4
TERED S —D % BIRL, £ DR AR p [ZB S N5, RIGTEE DO RRIIZE) L p
DHEFETH Y, HIOARA > M ¢ 12BIF 2T ZMNE O5EH B4k (1350 market sentiment)
Yk

Y 2B, BRFIOMBEOEECAS TR LI EEE S 2 T aTRaE YY) 2
KRV DOIRIENZ T T 7 W E AR THERO—D L ERZ 52 L TE S, EB, WS
FOBEREIE Y —VE LT, HEOKHEEZAWZYGEEM TS 2 BB TS < 26
WHNTEY, TOREMF A LANRIE5-25-75-200 H (WFNLFSH) Th b,

ZZTAMIETIE, FEREZ LY o v NEREHEL, BHOREZ 2[5 05 L
72T EAE O E R OB 20 TR T 258 vy MEEHWAFR LT 72, %
BIZE o THEDO—EHIMICBIT 2IEORBEVE H L MERLE ST 22— o v PPERS
TZEBGEL, A DI —Y 2 r MIEARROKMIER Z T S €72, T—2 =2 Mi4c DTl
il & EREZ ST A5 LI12X D, t I2BT 2T 0EOREZHIL L5 &) o5, Kt
FROHMWTH %,

2. FBWEERTHI—T 1> POBE
3

AWFZE THW 7z, NN (2
Z O E L TISRY .

S CERHTRR T =Y x 7 b OETF MR OERI 77—

2.1, FEWEEDM

I—T x>y ME ATE160, 250, W80 L=y TSI N/INy 77 as
r—var BP) BICL23MENN2HT 5, 1=y MI 025 1OEE AMIL, ¥8
B¥a & pi3nend 08 LED 2, FERZ, NN OFEFK T &M% 115 HEOEERAT] &
AHE =y b 1EY47-0) OHFHES & D757 (Unit Error Average : LL'F UEA)
23005 LN DTz,

22. ERICAVWSET—4

FRERESAG BT — 5 Ltk e Cax e & LCIRETH 5 TOPIX &, KEZRET S
REIFR 500 47> 5 5 H S B S&P500 @, 2005451 H 1 H2A5 20144E 12 A 31 HOHE %
FEB R L Lz 7B S&P500 £, =2 — 3 — 77500 [T o REN 3 B T 3§ 5
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& 0 AE AT &4 CTdH % S&P Dow Jones Indices LLC 25#H L, &L Twh,
' TS LB, B ST H & 0 R ARG T 72 5 VD
B\ £ TEBRICEL QARG H 2R LS HOAZ KR ICB L, &IEEOHRZIC
BT 5 EAN & 2w V72, 72 B Box-counting Method EEE D r T T 0 8 VIRTEIR
TOPIX @it 144, [FI%ZAE 146, S&P500 =il 1.38, [FZeMH 140 Th - 72,

23. FBT - 2DERFE
FASGH t \ZBITHFEBOHRE - Bfi% Rhy & 5K, t(w-1) 75 t O w B HEOEEES
Fhe={Rhup | 0=k =w-1} ZIHVTLLTOMEEEIT, HE ahy KO shy #EHT 5o

1 #£E45Fp &), SAZHEEIZLYRX 1) ORFRERIZBTSMEE ahy 251
Thw = ahwit + bhy = (1)
72720, t—-(w-1) =u=st¢

2. A () FHVCTES Fhir={Thewn | 0=F=w-1} KL, X Q) 2HCTHE
shy = HH

b= Z_‘, (Dh(t) - D)’ - (2)

w-1
275U, Dh(y)=| Rh(y)-Th(z) | . Dhy= iZDh(m
=0

BT, B H t OHE - ZMli% RL & L7-BOEES Flg={Rlewn | 0=F=w-1} #HV
T, bERR eI aly B sl M T 50 WINOMHEDL, NNNODANT—F 5572012
256 EXHSIZHERL L 7288, Shit IS5 L L Tw 5,

24. FBEy MEETI -T2 b

NIZXZH#EHRBEAL—T 2 ML, SHrO&EMEERMEE LTINS 5, FEICLE
7= I3HH 1 ETOHRDPSERT 2LEP DY), TOoRORELEEEZFH LY M
(learning data sets) & &A1) 720 BEOWHIMIZBNWT, FEHEL Y MEE L CHRAETBEZ 2 E
T OREHBIRFL £1 TH D £ 2T, t(atw) »5 ta TTOWR (7272La=2) ZNNIZ
A LD % +(a]) OFMHRE L, - (a1) OFEBEOTIZ HHiE% (teacher signal)
LEDT t-(a]) 12815 FHIME & EBREL LB L, WMEORELIEFEIELZLETNNOD
BRI AR TITAY, TV MILBFHOERL LD, TRV AT AL DTN,
FEBRPET L=V v M2t +w) 226 1 FTOHRE T A M7 —% (test data) & L
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TANL, tOFHTREZEN T 21EEE 2D,

Ry ML LT, Ly MEROBICHE HHOKE L1250, H (short) #1E
FLTE Wpo, W (middle) AERLTE Wpo, £H (long) WTERCIE Wpso © 3 2 I L 726
I—Yxz Y by 3MARAEL, 40—y MIESZITEOFE Ly ME 1 HOATE
BT, FHHMIZLTIT) .

25, BELEICHIC U 2By MEOEBR

BlE L, SHIEAERLTE Wi 12DV —Y = b8 TOPIX - 2014 4£ 12 A 30 HO Tl
EAFVBICHAWAEE Yy 2R 1ICET, HI2 2205 11 $TI00%E Y > b (learning
set) ALY, HEIZIZFEE Ly N 2Bl T 5 5 M 0EEH Y — ~ (learning pattern) & 1# D
£ T SR RN AN

12 A 30 B FINCAHTREZ 7 — 4 1%, 12 H 29 HE COMPWICROEN L, £2 T, HiL
10p%H 12 H 15 H25 29 H) 4128 nT, YZHOTREHAET L3258y M %
BHANEDSEHET %, 2V -V M, HAIESOHMNREL L 10HOFE Ly %
—OORLE LTV, &¥B Ly FEIEAR 2O R L AT 22 & Tl % Pl FEos
BIZBhA, 12 A 30 HOW R PR 50 AFEERTIIFELERH LA EH TR ZM L, #
RIS 2% By MR 10 LED TS,

FHYy POWEERTH 55 H/ Y — 1L, @EE LS~ DEHE Lo3#ah, sh, al, sl
DFF A EOFE T — 5 (8bitx4=32bit) THR S N 5%, FIIZIERIBROBELEAIKE
B3 2, Bl2IE Wpio T, w {10, 20, 30, 40, 50} 2BV 2 EEES Fir K OEES Flr
R, SHOFEENY =V PHEEINL, o T, Wpo BT 545783y —id, 2312
TEWEM L7z A1 7 — % &5 IN= {ahw, shi, aho, sho, ahz, shzo, al2o, sleo, ahso, shso,
alz, sl3. ahso, shao, alw, sho, ahso, shso. also, slso} ZHEWR T bo TDT — ¥ RITEFT
160bit (32bitx5) &7 5. BARMIZIE, K1 OFE LY b 2128025 w=10» [12 A 12 H
2526 HE Tl L, ZOMMMICHFET % 10 Y HICRE L 2SE L ZfEE A7z, 1Ho
FENE — VR ET . ARIC w=50 T, 10 B 15 HA2*5 12 A 26 HF To 50 B H 25
LHOFE N — 0 Z N 5o HHINBTERLIE Wheo Tl w €1{20, 40, 60, 80, 100} & 7% 1),
w=20 7* 5 w=100 DHx K 100 A% H T, RETERCE Woy Tid w €130, 60, 90, 120, 150}
THA 150 B H Al COBERLE T NE L2888 — v &2 b > CTINEEEEKT 5,

FEHYy bOb ) =T OMEERTH HHWEFIL, 1HOFE Y — 2 HE S HRER &
FEREDOFF 51 A % 256 BRE ICBERL L 721%, 8bit I2fF 5L T %, @l & ZiEE 25
MOFEB Y — Y DEAET 24, T8y b LAMEIC 10 o#0ES (8bit x 10=80bit) »%H
BEiNhb,
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26. I—Y 1 MILBFRIEOEL

F1IHEH &, =12 A 30 HOEE & 2% P9 2 AR EE Y = — 2 = > M, #f
HROMEY £100 12 15 H225 1 12 H 29 HEHHIE S £ 5 10 HOEE 2 v ZIEAR
THET b FHIET LARETYHT—TYx v ML, 6iH 1 FTOHRLSHH t O
TP LR % FITAE T TwD LIRS 5

F1OFEE Ly MEEZHWAZE T L2 NN IS, [ U< 1O Test Data (250 S 721
BOWIrS 23 1o TR L& Lp#e AN3 1L, -T2 MI12H 30 Ho®
e ZEENENOTFHHEE 725 8bit 77— &, FEH/NNY — VHIC 54 - 5T 10135, £
ZT, BEEFER TNz MWD & TEE NS — 6T 5 BFEM & OFF 51 L
RO, BHEADNT—FICEBTFHMEE LT, 72720, ZOFIEICL Y HH SN FHIMEL,
BERAL DB L o THIZ—EDIRE RO, RERTIIZOhIEZ THIIE L Bz, HIZ
mi L ZEE e T, WSz 5 MEMIPy LcEE N3 —2 = v o FHlfE (SE
ROZH) LED D,

F£1 t=2014/12/30 ICH (T 3, EHEERE Wpio DEBEY FERUVT AT —4

Learning Patterns
Leégg“g w=10 =20 w=30 w=40 =50 N Tgfgﬁ;‘f
from from from from from
-2 12-Dec 28-Nov 13-Nov 29-Oct 15-Oct 26-Dec 29-Dec
3 11-Dec 27-Nov 12-Nov 28-Oct 14-Oct 25-Dec 26-Dec
-4 10-Dec 26-Nov 11-Nov 27-Oct 10-Oct 24-Dec 25-Dec
5 9-Dec 25-Nov 10-Nov 24-Oct 9-Oct 22-Dec 24-Dec
6] 8-Dec 21-Nov 6-Nov 23-Oct 8-Oct 19-Dec 22-Dec
-7 5-Dec 20-Nov 7-Nov 22-Oct 7-Oct 18-Dec 19-Dec
-8 4-Dec 19-Nov 5-Nov 21-Oct 6-Oct 17-Dec 18-Dec
9 3-Dec 18-Nov 4-Nov 20-Oct 3-Oct 16-Dec 17-Dec
10 2-Dec 17-Nov 31-Oct 17-Oct 2-Oct 15-Dec 16-Dec
+-11 1-Dec 14-Nov 30-Oct 16-Oct 1-Oct 12-Dec 15-Dec
Test Data 15-Dec 1-Dec 14-Nov 30-Oct 16-Oct 29-Dec

3. MR FRIREBRDOMER

AWFFETIE, 200541 H 1 H2>5 2014 4F 12 H 31 HO 10 I B CFlME 2385 L 72,0
AR 12 351F %5 TOPIX & S&P500 D - BERFIZEE) & X 1 1278 $ o MR 2005 454D
HHEIX, TOPIX=1153.38, S&P500=120808 L {li> T\ %, £ 2 TIERIIHE ) BfEZfix
1H7, Bz O IHECH TS, $72, RiEROEL (5 Rikz£2125-7,
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OB IREESIE SN2 BH% Open 12, PA¥C & 0 38 123 W H % Close 12
£3o

L= x b & B THME L B OM IR 2 FEEIT T 2 AR TE LS 0% FHIFE
# (LN Error) L5833 %, % 31L TOPIX - &fED, % 4 1% S&P500 - #flD Error Kik—
ETH Do #tl, Error DA - &/ - ¥ (Average of Errors : LLF AoE) - ¥R (LA
T SD) JU Error S5 iR A /RS %8, SDIXHESFELHME LTERL TV, 21T,
BIEREORES SRR 2 3201 -2 v b (], ], RlehenoEfEillEzsE Ly
MEE LTHEBRZTo72NN) LB TFHEEEZR L TWb, 2T, 32—V bz
TIP3 % Equalize B 258 L7256 L, %05 L2BRICHOTHMHT %, 3o —Y
Y hOPTEBEICRDEWVEEFI L TWwer—2 o v b &R H BT L 72 i sl
(Best) OHfE %Yo Best 3k AT HZE S o 2 BRICRB R Tl A To -V 2V M E
BHLTWAED, RYAT AL FMOHEGERE 25,

#5113, TOPIX OFHEHIZBIF 24— 2y FO NN EFRIRILE AoE OBRE, %6
1 S&P500 - EEIZ BT BMEDEREEZ R L TWhH, FERENOIE, wWFllUiBWwTd, UEA
75005 % Tl o 72854 & i LS8 4TI 40T 15 TN L CHE 24T B8 - 2255 D s,
AT AoE MR 2o TV AR THh D, HIH X TOT— 512 L2 FHNO#ISEEPMR N —
Ty MOHH, meGE L HREREICEW T EZ T @R SN TS, oM,
TOPIX % OF S&P500 DZE T b iR & 17z,

2T, AWIFRCTER L2 THETOREELRT. TNOHEIRTEREEZZ5HWT,
[l —#IE AN TOPIX HE - (EIRB)=E = (Gl — Z2ME)  iafExe G0 TROL &, &K 1271% -
/N 021% - F35 129% - FEHERZE 090 Th > 720 72, S&P500 O Z Ak 11.22% - /b
0.09% - P-4 1.34% - BLHEMR7E 111 Tdh o 720 i b Bl D B\ Equalize BB 2 BRI L T, F
HRAEOBBIL 1 HOMEIRIEISE V720, KLY AT 2O FHUREIIMRS, P ATL4ELT
RIS 52 L IENEETH 5.

=T, FHYy MEIBTLBEREORMIE TR ISR E EREL G2 Ty, B
|2 Equalize &I I NOL—T =¥ b I ) SEEIMENTEY, Best iZwbITVe T DOfH
MIZWTNOBEORME L LM THELLBO LN D, X, @&l - 212 S&P500 O 5 A3
TOPIX & ) A R, — TR CRHE L ) BIEOTFUABEL VIR AT LD
OO E o7,
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2500 ! ! : : : : ! ! ! :
index ! ! ! | | S&P500 |
' ! ' TOPIX: 2005/1/4 1153.38 ! ! .
2000 5 5 5 S&P500: 2005/1/3 1202.08 5 5
1500 ; ; : : : M :
e PR e
T e e
500 E i : : i E E i E !
0 H ‘ H H ‘ H H : H '
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
X1 2005%F1 818455 2014E12 A 31 BIZHT3,
TOPIX & S&P500 NDIEIE - REDERIIZTE)
x2 2005F181H»52014%E 12 A 31 HICHIT 3,
TOPIX & S&P500 DIEZEHEH HDOIRR
S&P500
from 2005/1/1 to 2014/12/31
Open Close Total
Open 2372 (65.0%) 81(2.2%) 2453 (67.2%)
TOPIX Close 145 (4.0%) 1054 (28.9%) 1199 (32.8%)
Total 2517 (68.9%) 1135 (31.1%) 3652 (100%)
3 20056FE1HB1H»5 2014%E 12 A 31 BIZH(T 5 TOPIX - SEDFRIKE
HER G
Y100 5 A B Equalize 1% Best
Mt o1y il £ 4
Error K 12.29% 12.76% 12.70% 10.95% 8.99%
Error #iz/)y 0.00% 0.00% 0.00% 0.00% 0.00%
AoE 1.53% 1.56% 1.53% 1.34% 0.81%
Error ® SD 149 157 153 1.29 097
Number of Days
Error < 1% 1104 (45.0%) 1139 (46.4%) 1184 (48.3%) 1239 (50.5%) 1800 (73.4%)
1% = Error < 2% 708 (28.9%) 655 (26.7%) 644 (26.3%) 681 (27.8%) 436 (17.8%)
2% = Error < 3% 336 (13.7%) 313 (12.8%) 310 (12.6%) 298 (12.1%) 139 (5.7%)
3% = Error < 4% 142 (5.8%) 159 (6.5%) 135 (5.5%) 130 (5.3%) 39 (1.6%)
4% = Error < 5% 81 (3.3%) 93 (3.8%) 83 (34%) 55 (2.2%) 17 (0.7%)
5% = Error < 6% 36 (1.5%) 41 (1.7%) 44 (1.8%) 27 (1.1%) 10 (0.4%)
6% = Error < 7% 22 (0.9%) 22 (0.9%) 24 (1.0%) 8(0.3%) 6(0.2%)
7% = Error < 8% 8(0.3%) 12 (0.5%) 15 (0.6%) 7(0.3%) 2(0.1%)
8% = Error < 9% 7(0.3%) 5(0.2%) 6(0.2%) 4(0.2%) 4(0.2%)
9% = Error < 10% 3(0.1%) 9(04%) 2(0.1%) 0 0
10% = Error 6(0.2%) 5(0.2%) 6(0.2%) 4(0.2%) 0
Total 2453




et U e

400%  20204E3H

®K4 2005%1HA1BH,25 2014 % 12 A 31 BICH (T B S&P500 - & ED-FRIRKE

T R A R Equalize 0% Best
5 2ab i W
Error A 12.69% 12.45% 10.87% 8.69% 6.22%
Error %/ 0.00% 0.00% 0.00% 0.00% 0.00%
AoE 1.10% 1.10% 1.15% 0.99% 0.60%
Error ® SD 123 124 1.26 1.07 0.75
Number of Days
Error < 1% 1570 (624%) | 1576 (626%) | 1532(609%) | 1659 (659%) | 2053 (81.6%)
1% =< Error < 2% | 553(220%) | 546 (21.7%) | 541(215%) | 540(215%) | 324 (129%)
2% < Error < 3% | 225(89%) 217 (86%) 256 (10.29%) 183 (7.3%) 94 (3.7%)
3% < Error < 4% 89 (35%) 97 (39%) 88 (35%) 77 (31%) 27 (1.1%)
4% < Error < 5% 36 (1.4%) 40 (1.6%) 48 (1.9%) 26 (1.0%) 10 (0.4%)
5% < Error < 6% 20 (0.8%) 15 (0.6%) 27 (1.1%) 14 (0.6%) 7(0.3%)
6% < Error < 7% 9 (0.4%) 9 (0.4%) 14 (0.6%) 11 (04%) 2(0.1%)
7% < Error < 8% 6 (0.29%) 10 (04%) 2(0.1%) 3(0.1%) 0
8% < Error < 9% 2(0.1%) 3(0.1%) 4(0.29%) 4(0.29%) 0
9% < Error < 10% 4.(0.29%) 0 3(0.1%) 0 0
10% = Error 3(0.1%) 4(0.2%) 2(0.1%) 0 0
Total 2517
&5 TOPIX - BEDTFRIKEE L NN DFEERI
TOPIX - #if Total Av[::gg 005 15050t(§)op e
SRR 2051 (83.6%) 402 (16.4%)
Number of Days Al tERLE | 2453 1467 (59.8%) 986 (40.2%)
RWEAERLIE 987 (40.2%) 1466 (59.8%)
SRR 153% 1.58% 1.29%
AoE R 1.56% 157% 1.55%
B R 152% 157% 1.48%
%6 S&P500 - HENTRMMEE NN DFBERR
S&P500 - wifiE Total Av[if;tgeE <005 1508())%)5 t?;les
BRI 1955 (77.7%) 562 (22.3%)
Number of Days 2517 991 (39.4%) 1526 (60.6%)
FHNB LR 603 (24.0%) 1914 (76.0%)
e R 1.10% 121% 0.71%
AoE e R 1.10% 1.37% 0.92%
RIS ERTE 1.15% 161% 1.00%
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%7 TOPIX & S&P500 O FRIR &
BAERL R
B Equalize &% Best
A Sebilj] 3.0
g L AOE | 153% § 1sew | 152% 1.34% 081%
TS 149 157 153 1.29 097
TOPIX
g AOE | 172% | 16w [ 176% 151% 0.92%
s SD 182 181 187 157 121
o AOE [ T10% G 110% [ 11s% 0.99% 0.60%
i SD 123 124 1.26 107 0.75
S&P500
B AoE | 132% | 129% | 136% 115% 0.70%
Al
SD 150 151 154 131 095
4. HROBIARVEEDEZER
41. HERDOIREE

2005 4E22 5 2014 40 TOPIX K U8 S&P500 12815 %, Equalize ® H HAZ AoE ZBj %X 2 &

312R T, 2008 4F 10 A121%, TOPIX, S&P500 AT 25 A2 X 2 FHHEEDTK & K
TLTWA, THULKENZBIT AEENTIVA 2006 FICE— 27 238 2, 2007 FEDY 775 4
O T RGO IR & 1

LMEET — U fEREBEAEAL, 2008 4F 9 H 15 H @ Lehman Brothers Holdings Inc. Az & v ) — i
7

o 7o RS E O T I

REHE %

B9 o WHRBUMLTORFIIEELS & > TRE - FILOM T T
e DfER & RIS AE S 2 R L, 2010 4FRITITM T & b 7S
FED IR ERKHEE T LT %0 Lan L 2011 4E12 A o THEFRHIR T o0 & A% 2506 s R S e,
B ZAXEIATEARS 12 1 SOV 100 FVELEE o7z 2D &9 BEFEEESHHSINE DT &

FH, FERPICBITA2WEOFHUREEELICEN /- EZ ON D,

72 RRHBOR OEADS, WHhHITRICRE 2

X, TOPIX & S&P500 @ 2005 4725 2011 4ED AoE Z81bid, HHACKE K SFEA L7z 2011
26 HIZFEE L7258 2 WELEWNE DT B I L 72 H A B O FBECRATEE SN Do BFIZ X 28

BIIRR
iz

FE3AEBREMES TWA25, 2012 4F 12 A DRSS R 5, 2ORKE LT, F4FE 12 A
THOE A H = A LFRIZBVTIE, g0 E v

B RIZEHENTE S,

P =)

I ERILOEE L WHFELFICEET S
VDD Bo HHLIIZ X o THBIIFHCEMRFZ BB L, NTVeRiiz st e Ez
72721
RT 55

EMATHSINE L O TV D, o T, NAWBEMRTIES 22082 15 Hls T— iy 24

BNTwa, LarL, Wiplie~ s oy omEEifllEd 2 A 0fRIZIT L A LR E
HEBIARM W22 X TH 2 7L T) AEe R e LT, AV AT LAOEHTEZ LTI

NTW e 22T, KU AT L 2EH L2 DB TR O W TIRET %o

Z ZTHRSRIIGHTIC BT 2 HAARMEIC IR $ 50 AWFETIINRE HAR UK

25
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42. Y A7 LERAFEORE

AR L7z, FEHAYIC TS A R b &\ Equalize gD AoE 13 1 H OMEIRIEIZL
B CTHLL, RVATLETFUATLL L THHAT2ORRETH L, LrL, FHEICH
ET 5 Best D AoE 1X 1 HOMEIRE) % 14 FlHlo Tk, 22T, FH - bl - REEERLE
OFRME & EREE IR L, —Z BN TO Best IR W02 2w 5 F
BeiRET 5o

#2812, 2005 A5 2014 £ TOPIX U8 S&P500 - Hifili & 2Tl 12 B> T Best 123 H
ENfcz—T 2y POEIETERATRT . TOPIX & S&P500 & Lk L7236, @i TldEn
WERICHMEZ BV ARO S5 b, TOPIX Tlt, RHURBTERLIEIC & 258555 Best (E N &
N B4R 2005 4E7> 5 2014 4E0 10 £ 6 HIZ 58 2755, S&P500 TIEAMIEAERL B O I 4E
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MWOEN Lo TWD, EilX, THBMEIZL > T—DODLIWEELEZ L2 LN TE 5,
ZOWETORFEN - HRWBESE 2 FATHBME R, CHEMERE Lol (CHEEE
EBR) 2RET 200K TH S RS EEZEM USRS 2 L B S g
R EERER T &, TR EITERL ZITHHFE OB oW TG 2 1h0 50 AR T
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400%  20204E3H

&8 2005 &EH5 2014 F£D TOPIX KV S&P500 - Best (-
B ZFHEATOBAELERRILEE (%)

T e - i - i

) i R Pk aake 3 i

2005 286 38.8 32.7 31.8 31.0 37.1

2006 36.7 331 30.2 319 34.3 339

2007 29.8 30.2 40.0 32.2 38.0 298

2008 32.7 294 38.0 331 322 34.7

TOPIX 2009 36.2 296 34.2 33.3 35.8 309
2010 36.3 26.1 37.6 36.3 322 314

2011 318 310 37.1 282 384 33.5

2012 34.3 35.1 30.6 335 34.7 319

2013 33.5 32.2 343 31.8 38.4 298

2014 324 31.6 36.1 344 35.7 299

2005 33.3 33.3 33.3 36.1 34.1 298

2006 33.9 33.9 32.3 335 319 34.7

2007 34.3 34.7 311 315 34.7 339

2008 39.9 285 316 320 285 39.5

S&P500 2009 321 35.7 321 29.0 39.3 31.7
2010 36.5 31.3 321 33.3 31.3 353

2011 34.5 31.3 34.1 31.0 34.5 34.5

2012 35.6 332 31.2 31.6 36.0 324

2013 33.7 34.1 32.1 34.5 35.7 29.8

2014 37.3 298 329 325 36.1 31.3
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Visualization of the Market Sentiment in Stock Markets based on
Neural Network

Hideaki IwaTa

Abstract

In this study, we tried to visualize the market sentiment that affects the judgment and
behavior of stock market participants. Its purpose is to clarify the periodicity contained in
the time series data of TOPIX and S&P500. The trend and volatility for a given period of
time were calculated for price fluctuations from 2005 to 2014 and we used as training data
for the neural network. We prepared three types of learning data: short, medium, and long
term, according to the length of the period over which we calculate the trend and volatility.
An agent with a neural network learns using one of these three types of training data, and
each predicted a near-future price after the training was completed. Therefore, we used
three agents in this study. By comparing the predictive results of these three agents, we
attempted to visualize market sentiment.



